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GLOSSARY

Aquifer.--A formation, group of formations, or part of a formation
that is water bearing and will yield significant quantities of

water to wells and springs.

Clastic.--Pertains to rocks composed of fragmented material derived
from preexisting rocks and transported mechanically to its place
of deposition.

Confined aquifer.--A formation constrained between two confining beds,
usually having the potentiometric surface above the top of the
aquifer. The latter condition is termed artesian.

Confining bed.~-A formation that is stratigraphically adjacent to one
or more aquifers and has a permeability that is low in relation
to the permeabilities of the aquifers.

Drawdown.--The distance the potentiometric surface at a particular
point is lowered when water is removed from an aquifer by a pump-
ing well.

Evapotranspiration.——~The overall loss of water by evaporation from land
and water surfaces and by transpiration from plants growing
thereon.

Fault.--A fracture in the Earth's crust accompanied by a displacement
of one side of the fracture with respect to the other and in a
direction parallel to the fracture.

Formation.--A geologic unit consisting of a group of rocks composed
of similar materials and displaying common group characteristics.

Geohydrology.--The science dealing with the laws of the occurrence and
wmovement of subterranean waters, and in which the emphasis is

placed on hydrology.

Head (static head).--The height above a standard datum of the surface
of a column of water that can be supported by the static pressure

at a given point.

Hydraulic conductivity.--The volume of water that will move in unit
time under a unit hydraulic gradient through a unit area measured
at right angles to the direction of flow.

Hydraulic gradient.--The change in head per unit distance in a given
direction.

Hydrology.~-The science dealing with the properties, distribution, and
circulation of water on the surface of the land, in the soil and
underlying rocks, and in the atmosphere.
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Infiltration.--The movement of water from the land surface downward
through the unsaturated zone to the water table.

Karst.--A type of terrain, marked by sinkholes, in which the topography
is chiefly formed by the dissolution of rock, usually limestone,
by surface and ground water.

Leakance.—-~The ratio of the vertical hydraulic conductivity of a confining
bed to its thickness, which is the volume of water transmitted
through the confining bed per unit area per unit of head difference
across the confining bed per unit time.

Lithology.--The description of rocks as differentiated by mineral
composition and structure.

Milliequivalents.-~An equivalent concentration that results when the
concentration of a chemical constituent in milligrams per liter is
divided by the combining weight of the constituent involved. When
expressed in milliequivalents per liter, the unit concentrations
of all ions are chemically equivalent. 1If all the chemical con-
stituents of a water sample are correctly determined, the total
milliequivalents of anions should exactly equal the total
milliequivalents of cations.

Percolation.--The movement, under hydrostatic pressure, of water
through the interstices of rock or soil.

Permeability.--A property of a porous medium that relates to its
capacity to transmit a fluid under a potential gradient.

Porosity.--The ratio of volume of interstices or voids in rock or soil
to its total volume.

: Potentiometric surface.--A surface which represents the static head of
water in an aquifer. It is defined by the level to which water
will rise in tightly cased wells penetrating the aquifer.

5 Recharge.--The amount of water which enters the aquifer under
consideration.

Runoff.--The part of precipitation that appears in surface streams
having reached the stream channel by either surface or subsurface
routes.

Specific capacity.--The rate of discharge of water from a well divided
by the drawdown of the water leveli in the well.

Specific (electrical) conductance.--Pertains to the capacity of water

to conduct an electrical current. It varies with temperature, ion {
concentration, and chemical composition of the water. Specific
conductance is reported in units of micromhos per centimeter at 25°C.




Specific retention.--Thc ratio of the volume of water a given body of
rock or soil will hold against the pull of gravity to the volume
of the body itself.

Specific yield.--The ratio of the volume of water that will drain by
gravity from a saturated rock or soil to the volume of rock or

soil.
Storage coefficient.--The volume of water an aquifer releases from or
T takes into storage per unit surface area of the aquifer per unit
change in head.

Transmissivity.--The rate at which water is transmitted through a unit
width of aquifer under a unit hydraulic gradient.

Water table.--The water surface in an unconfined aquifer at which the
pressure is atmospheric. It is defined by the level at which
water stands in wells that penetrate the aquifer just far enough
to hold standing water.




ABBREVIATIONS, CONVERSION FACTORS, AND GEODETIC DATUM

For use of those readers who prefer to use metric (SI) units
rather than inch-pound units, the conversion factors for the terms used
in this report are listed below:

Multiply inch-pound units

inch

foot

mile (mi)

pound (1b)

acre

galion (gal)

cubic foot per second
(£t3/s)

gallon per minute (gal/min)

million gallons per day
(Mgal/d)

micromho (umho)

By

25.40
0. 3048
1.609
0.4535
0.4047
3.785

28.32

0.06309
0.04381

1.000

To obtain metric (SI) units

millimeter (mm)

meter (m)

kilometer (km)

kilogram (kg)

hectare (ha)

liter (L)

cubic decimeter per second
(dm3/s)

liter per second (L/s)

cubic meter per second
(m3/s)

microsiemens (uS)

Temperature in degrees Celsius can be converted to degrees Fahrenheit

as follows:

°F = 1.8 °C + 32

National Geodetic Vertical Datum of 1929 (NGVD of 1929) is the geodetic
datum formerly called mean sea level (msl).

when the terms "altitude" or "sea level" are used in this report.

Its use is understood
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WATER~-RESOURCES INFORMATION FOR THE
WITHLACOOCHEE RIVER REGION, WEST-CENTRAL FLORIDA

By Robert A. Miller, Warren Anderson, Anthony S. Navoy,
James L. Smoot, and Roger G. Belles

ABSTRACT

Daily water use in the Withlacoochee River region in 1977 averaged
about 2,005 million gallons per day, 94 percent of which was saline
surface water used in thermoelectric power-generatiom cooling. Industrial
and irrigation uses required 73 percent of the freshwater. The largest
uger of freshwater was Hernando County, using 43.0 million gallons per
day.

The ground-water system is comprised of up to three different
aquifers--the surficial, the secondary artesian, and the Floridan.
Little is known about the surficial and secondary artesian aquifers.

The Floridan aquifer consists mostly of limestones and dolomites,
and is as much as 1,500 feet thick. Transmigsivities are known to be as
high as 25 million feet squared per day. Yields of 2,000 gallons per
minute from 12-inch wells are possible. Although the range in fluctua-
tions of the potentiometric surface is as great as 20 feet, no signi-
ficant change has occurred since the 1930's when data were first collected.

The quality of water within the Floridan aquifer is generally
excellent except near the Gulf Coast and in extreme east Marion County,
near the St. Johns River where saltwater is present in the aquifer. Iron
and hydrogen sulfide are sometimes a problem, but they can usually be con-
trolled by proper well design and aeration of the water. Concentrations of
sulfate do not exceed 250 milligrams per liter in the study area, and only
in a small part of the area do dissolved-solids concentrations exceed 250
milligrams per liter.

Summaries were compiled of more than 1,000 wells, 43 continuous-
record gaging stations, 21 lakes, and 46 springs. The predominant
chemical type for both streams and springs is calcium and magnesium
bicarbonate due to the dissolution process of the carbonate rocks.
Along the coastal areas and near the St. Johns River, water is commonly
of the sodium chloride type. The majority of the streams have average
dissolved-solids concentrations between 100 and 200 milligrams per




liter, maximum—-observed specific conductance between 250 and 750 micro-
mhos per centimeter, and average total nitrogen concentrations of less
than 1.2 milligrams per liter.

Data for six lakes showved that the range of stage betwsen the 90
and 10 percent exceedance stages is as great as 4.5 feet and as small as
2.2 feet. Little water-quality data for lakes are available, especially
for the important constituents such as biochemical oxygen demand, total
nitrogen, total phosphorus, and total carbon.

Flow-duration data for springs show small ranges in discharge. The
differences between the 10 and 90 percent exceedance discharges are 350
cubic feet per second for Silver Springs and 280 cubic feet per second
for Rainbow Springs, the two largest springs in the area. Water quality
of the springs is relatively constant with time because of the wvater's
long residence time within the carbonate rocks.

INTRODUCTION
Study Area

The study area of this report, the Withlacoochee River region, is
in the counties of Levy, Marion, Citrus, Hernando, and Sumter (fig. 1).
These counties are located in the central part and along the Gulf Coast
of Florida. The area is about 4,300 mi? in size (2,740,000 acres)
(University of Florida, 1974), and has an estimated 1980 population of
209,400 people (University of Florida, 1977). The population growth
during 1970-73 for each county except Levy was greater than the state
average.

The five counties which comprise the study area border the Withla-
coochee River along its lower reaches (fig. 2), hence the name of the
area Withlacoochee River region. These five counties also comprise the
areas of the Withlacoochee Regional Planning Council and Withlacoochee
Regional Water Supply Authority, two organizations involved with the
management of the area's water resources.

The county seats are Bronson in Levy County, Ocala in Marion County,
Inverness in Citrus County, Brooksville in Hernando County, and Bushnell
in Sumter County. These towns are connected by three major morth-south
highways: U.S. 41 in the west; I-75 and U.S. 301 in the center of the
study area; and U.S. 27, a southeast-northwest highway connecting Ocala
and Bronson.

The major lakes within the study area include Weir, Rousseau, Tsala
Apopka and Panasoffkee. Drainage is provided by the Withlacoochee
River, the Waccasassa and Suwannee Rivers in Levy County, the St. Johns
and Oklawvaha Rivers in Marion County, and several small coastal gtreams
in Levy, Citrus, and Hernando Counties. Land cover is primarily evergreen
forest with wetlands vegetation near the rivers and citrus groves in the
agriculturally developed highlands.
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Figure l.--Location of study area.
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Purpose

The Withlacoochee Regional Planning Council and the Withlacoochee
Regional Water Supply Authority actively sought and obtained Congres-
sional authorization and funding for a study, to be performed by the
U.S. Army Corps of Engineers, that would specifically address the water
supply problems within the Withlacoochee Regional Planning Council area.
The first stage of the Corps' study 1s a reconnaissance report document-
ing all activities required to determine the need and justification for
further investigation.

As a part of the first stage, the U.S. Geological Survey, in coop-
eration with the Corps of Engineers, prepared this report on the water
resources of the area to provide basic technical information for use in:
assessing future capabilities of various water supply sources, determining
future investigation and study needs, and identifying measures that
could be taken to prolong or protect existing water-supply sources.

Scope

This report presents a compilation of water resources information
available for the Withlacoochee River region and suggests studies that
should be initiated in order to better understand the interrelation of
the area's water resources. Information provided was taken from existing
reports and from available hydrologic records; no new data were collected.
If two or more published reports were found to be in conflict regarding
data or analysis no attempts were made to resolve the conflict. Rather,
the information from each report is presented. Data provided on water
use, wells, springs, streams, and lakes are based on records previously
collected by the U.S. Geological Survey. Known reports on the water
resources of the area are referenced in the bibliography.

Climate

The climate is subtropical. Summers are characterized by large
amounts of rainfall, high humidity, and numerous thunderstorms. Winters
are mild with dry periods separated by cold, wet weather caused by the
invasion of cold fronts from the north.

Temperatures generally range from 70° to 90°F in the summer and
from 30° to 75°F in winter. A few periods of freezing weather are
recorded per year.

Rainfall

The mean annual rainfall for the State of Florida is presented by
Hughes and others (1971) for the period 1931 to 1955. Northern Levy,
most of Marion, and Sumter Counties receive about 52 inches per year
while southern Levy, Citrus, and Hernando Counties receive about 56
inches per year.

Rainfall records are summarized for Inverness in Citrus County and
Ocala in Marion County by Anderson (written commun., 1980) and for the
vicinity of Bushnell by Anderson (1980). Average monthly raintall at
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Inverness ranged from a low of 1.60 inches in November to 9.14 inches
during July and August, at Ocala from 1.77 inches during November to
8.58 inches during July, and at Bushnell from 1.71 inches in November to
8.42 inches in July. Average monthly rainfall for the three sites are
shown in table 1.

For the 40-year period 1937-76 when data were collected near
Bushnell, 62 percent of the rain fell during the rainy season, June
through October, and 38 percent fell during the dry season, November
through May.

Average and extreme monthly rainfall for Bushnell are shown in

figure 3 (Anderson, 1980). The monthly rainfall ranged from a maximum
of 18.18 inches in July to zero in April and October.

Evapotransgpiration

Evapotranspiration is composed of transpiration by plants and
evaporation from water bodies and land surfaces. Cherry and others
(1970) estimate the evapotranspiration in the Middle Gulf area, Tampa
Bay north to Citrus County, to be 38.5 inches per year. Pride and
others (1966) estimate the evapotranspiration in the Green Swamp area to
be 36.8 inches per year. Grubb and Rutledge (1979) used an estimate of
40 inches per year of evapotranspiration in their modeling work on the
Green Swamp area.

The average annual lake evaporation for Florida, as taken from
Kohler and others (1959), is shown in figure 4. Lake evaporation in the
study area is about 48 inches per year.

WATER USE
General

All water-use data reported in this section are from a 1977 water-
use estimate compiled by Leach and Healy (1980). Their sources of
information were waterplant operating reports, industry records, county
agricultural agents, and water-use specialists of the State Water
Management Districts and the U.S. Geological Survey.

Data concerning water consumption, that water which is removed from
sources accessible to man, are not presented in this report because of
problems associated with the variable. First, all water-use data collec-
tors do not agree on the definition of the term, thereby causing different
types of data to be collected. Second, complexities involved with the
field measurements cause the data to have a large error component.

Time-dependent trends in water use are not presented because of the
short period of water-use records available for estimation. Also changes
in rates of use may reflect refinement in data collection rather than
represent an actual trend.
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Figure 3.--Average and extreme monthly rainfall 2 miles east of Bushnell,
1937-76 (from Anderson, 1980).
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Figure 4.--Average annual lake evaporation (from Kohler and others, 1959).




Public Supply

The public-supply water-use category includes all uses of water
distributed by a public-supply utility system. These uses may be further
delineated by domestic, agriculture, industry, commercial, and air
conditioning subcategories. The domestic subcategory, in addition to
including household and lawn watering use, also contains fire protection
use, water main flushing, and water not accounted for (source pumpage
minus metered usage).

The part of the population served by a public-supply utility averaged
about 30 percent for the whole study area and ranged from 14 percent in
Citrus County to 47 percent in Levy County.

Ground water is the sole source of public supply water in the
region. Table 2 shows that 63,600 people were serviced by a public-
supply utility system during 1977. Withdrawal by public supply systems
in 1977 totaled 9.63 Mgal/d. The average per capita use was 151 gal/d.

Table 3 shows that the largest use of public-supply water is domestic,
6.72 Mgal/d or about 70 percent of the total use. The average per
capita domestic use was 106 gal/d (6.72 Mgal/d used by 63,600 persons).
The remaining 30 percent is used for commercial and industrial purposes,
mostly in Marion County. Marion County also uses about 63 percent of
all public-supply water.

Rural Domestic

The rural domestic water use category consists of uses of water
furnished by an individual water supply system for a household. Some
examples of use are: toilet flushing, bathing, drinking, cooking,
cleaning, laundering, car washing, pool filling, lawn sprinkling, and
water conditioner back washing.

An estimated 145,800 people supply their own domestic water needs.
As indicated in table 4, this supply is derived solely from ground-water
sources through individual wells. These wells withdraw approximately
16.07 Mgal/d or about 110 gal/d per person.

Livestock

Livestock as a water-use category includes water for drinking and
to clean commercially raised animals.

Table 4 shows that livestock use totaled 4.04 Mgal/d, 87 percent of
which 1s from ground-water sources. The small amount of surface-water
withdrawal is in the coastal counties of Levy and Hernando. The highest
level of livestock activity is in Marion County where nearly half of the
Withlacoochee River region livestock is raised.




Table 2.--Public-supply water withdrawals during 1977 by county

(from Leach and Healy, 1980)

[All water withdrawn is fresh ground water]

Water Per capita

County Population Population withdrawn u.‘l/

served (Mgal/d) (gal/d)
Citrus 38,600 5,500 0.66 120
Hernando 32,200 5,300 .92 174
Levy 15,900 7,500 1.05 140
Marion 101,100 38,000 6.08 160
Sumter 21,600 7,300 92 126
Total 209,400 63,600 9.63 151

1/

= Computed by dividing water withdrawn by population served.
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Table 3.--Public-supply water uses during 1977 by county, in milliom

gallons per day (from Leach and Healy, 1980)

Public-supply County
uses Citrus Hernando Levy Marion Sumter Total
Domestic 0.43 0.92 1.02 3.49 0.86 6.72
Agriculture 0 0 0 0 0 0
Industry 0 0 0 1.31 0 1.31
Commercial .23 0 .03 1.28 .06 1.60
Alr condi-
tioning 0 0 0 0 0 0
Total 0.66 0.92 1.05 6.08 0.92 9.63




Table 4.--Rural dom:stic and livestock water withdrawals by county for
1977, in million gallons per day (from Leach and Healy, 1980)

[All water withdrawn is freshwater] ‘j

Rural Domestic Livestock
Surface Ground Surface Ground

County water vater Total vater water Total i

Citrus 0 3.60 3.60 0 0.11 0.11 !

Hernando 0 2.69 2.69 0.05 .39 .44

Levy 0 .86 .86 .49 .36 .85
u Marion 0 7.47 71.47 0 1.90 1.90

Sumter 0 1.45 1.45 0 .74 .74

Total 0 16.07 16.07 0.54 3.50 4.04
g
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Irrigation (Self-Supplied)

The self-supplied irrigation water-use category includes water used
for irrigation which is derived from surface-water or ground-water
sources, and not supplied by a public-supply utility system.

Marion County is the largest user of irrigation water. Total
withdrawal is 18.40 Mgal/d compared to 30.84 Mgal/d for the entire
Withlacoochee River region (table 5). Ninety-two percent of the region's
irrigation demands are supplied by ground water.

As shown in table 6, Marion County also has the largest amount of
irrigated land, over 15,000 acres. Citrus County uses the least irriga-
tion water, 1,663 acre-ft/yr (1.49 Mgal/d), and has the lowest irrigated
acreage, 800 acres. However, the irrigation application rate in Citrus
County 1is the highest in the region. About 25 inches of water were
applied during 1977. The lowest irrigation application rates were found
in Levy and Sumter Counties. About 7 inches were applied during the
same annual period.

The type of crops irrigated consisted mostly of citrus and varied

truck-farm crops. Watermelons, corn, pasture, tobacco, and other crop
types were also irrigated (table 7).

Industrial (Self-Supplied)

This category includes all water used for industrial purposes not
included in livestock or thermoelectric power generation categories and
not supplied by a public supply system.

In the Withlacoochee River region self-supplied industrial water is
derived totally from ground-water sources. Of the 51.45 Mgal/d used by
self-supplied industry in the region, 40.46 Mgal/d, or about 79 percent,
is used in mining limerock (table 8). Limerock mining is done mostly in
Hernando and Sumter Counties and some in Citrus County. Other water-use
industries include chemical, citrus, and food products.

Thermoelectric Power Generation

This category includes water used for condenser cooling and for
electrical power generation, such as boiler makeup water. Other uses of
water at the powerplant are included either under self-supplied industrial
or the industrial part of public-supply use.

The only water used for thermoelectric power generation is in the
Crystal River area of Citrus County. As shown in table 9, the fresh-
water used is derived from ground-water sources and amounted to 0.63
Mgal/d in 1977. In addition, saline surface water was withdrawn at an
average rate of 1,892 Mgal/d for cooling purposes during 1977 (to gener-
ate 8,240 million Kilowatt-hours of electrical power).

13




Table 5.--Self-supplied irrigation water withdrawals by county during
1977, in million gallons per day (acre feet per year) (from Leach
and Healy, 1980)

{All water withdrawn is freshwater]

Source
3 County Surface water Ground water Total
Citrus 4,37 413) 1.12 (1,250) 1.49 (1,663)
s Hernando .84 (943) 4,73 (5,300) 5.57 (6,243)
4 Levy .05 (59) 1.94 (2,171) 1.99 (2,230)
Marion .92 (1,030) 17.48 (19,569)  18.40 (20,599)
Sumter .17 (190) 3.22 (3,604) 3.39 (3,794)
Total 2.35 (2,635) 28.49 (31,894)  30.84 (34,529)
1/ Mgal/d = 1120.15 acre-feet per year.

118
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Table 6.-~Irrigation application rates by county for 1977
(from Leach and Healy, 1980)

Land / Land area Land area Water Applicat}yn

area™— irrigated irrigated withdrawn rate=

County (acres) (acres) (percent) (acre-ft/yr) (in/yr)
Citrus 358,208 800 0.22 1,663 24.95
Hernando 309,952 5,330 1.72 6,243 14.06
Levy 692,800 3,809 «55 2,230 7.03
Marion 1,023,680 15,126 1.48 20,599 16.34
Sumter 355,264 6,580 1.85 3,794 6.92
Total 2,739,904 31,645 1.16 34,529 13.09

l-;From University of Florida (1974).

=" Computed by dividing water withdrawn by land area irrigated and
neglecting conveyance losses.
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Table 7.--Irrigation crop acreages by county for 1977, in acres

(from Leach and Healy, 1980)

County

Crop type Citrus Hernando Levy Marion Sumter Total
Citrus 300 3,600 0 6,500 500 10,900
Truck

farming 0 0 68 3,000 2,500 5,568
Pasture 0 0 484 0 1,000 1,484
Sugar cane 0 0 0 0 0 0
Tobacco 0 0 80 13 15 108
Corn 80 80 1,610 400 100 2,270
Water-

melons 160 50 400 990 2,200 3,800
Other 260 1,600 1,167 4,223 265 7,515

Total 800 5,330 3,809 15,126 6,580 31,645

——— e - s e e ot

————— e,

v




Table 8.-~Industrial self-supplied water use by county for 1977, in
million gallons per day (from Leach and Healy, 1980

[Al]l water used is fresh ground water]

Industrial County
uses Citrus Hernando Levy Marion Sumter Total
3 Limerock
mining 1.03 23.43 0 0 16.00 40.46
Pulp and
paper 0 0 0 0 0 0
Chemical
2 products 0 0 0 0 .04 .04
Phosphate
mining 0 0 0 0 0 0
Citrus
products .14 0 0 0 0 .14
Food
products .15 .17 0 0 .02 .34
Airx-
conditioning 0 0 0 0 0 0
- Other 0 10.16 0 .31 0 10.47
T
P Total 1.32 33.76 (] 0.31 16.06 51.45
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Table 9.--Total water withdrawal in the Withlacoochee River region
for 1977 by source, in million gallons per day (from Leach
and Healy, 1980)

Source
Surface water Ground water

Use category Fresh Saline Fresh Saline Total
Public supply 0 0 9.63 0 9.63
Rural domestic 0 0 16.07 0 16.07
Livestock 0.54 0 3.50 0 4.04
Irrigation (self-

: supplied) 2.35 0 28.49 0 30.84

Industrial (self-

supplied) 0 0 51.45 0 51.45
Thermoelectric

power

generation 0 1,892.20 0.63 0 1,892.83

Total 2.89 1,892.20 109.77 0 2,004.86




Water-Use Summary

Daily water use in the Withlacoochee River region totaled 2005
Mgal/d in 1977 (table 8). Of this total 1,892 Mgal/d, or 94 percent,
was saline surface water used for thermoelectric power generation cooling.
No saline ground water and only 2.89 Mgal/d of fresh surface water was
used. Ground water, the predominant source of freshwater supplied 110

Mgal/d.

As shown in table 10 and figure 5, most freshwater is supplied for
industrial and irrigation uses. Together, these two uses comprise 82.29
Mgal/d or 73 percent of all freshwater withdrawal. Other uses of fresh-
water include rural domestic, public supply, livestock, and thermo-
electric power generation. Together they account for the additional
30.37 Mgal/d of freshwater used.

Figure 6 and table 10 show that the largest use of freshwater,
43,38 Mgal/d, is in Hernando County. Nearly 78 percent of the total, or
33.76 Mgal/d, is used by self-supplied industry. Other large areas of
water use are in Marion County where 18.40 Mgal/d are used for self-
supplied irrigation, and in Sumter County where 16.06 Mgal/d are used
for self-supplied industry. Table 10 and figure 7 identify major water-
use categories in each of the five counties. In Citrus and Marion
Counties, the major uses of freshwater are for rural domestic and
irrigation; in Hernando and Sumter Counties, for irrigation and industry;
and in Levy County for irrigation and public supply.

The total freshwater withdrawal and the total per-capita freshwater
use by county are shown in figure 8. The per capita use of freshwater
is calculated by dividing the total use of freshwater for all use
categories in the county by the county population. Hernando County has
the highest total per capita freshwater use as well as the highest
county freshwater withdrawal, 1,347 gal/d and 43.38 Mgal/d, respectively.
Citrus County has the lowest total per capita use, 202 gal/d; Levy
County has the lowest freshwater withdrawal, 4.75 Mgal/d.

HYDROGEOLOGY

Physiography

Land forms in the area can be grouped into highland and lowland
areas. These areas have been named by White (1970) and are shown on
figure 9.

Highland Areas

Brooksville Ridge 1s the westernmost and the largest of the central
Florida ridges. Its alinement is approximately north-south in a coast-
parallel direction. The ridge has a very irregular surface with alti-
tudes that range from approximately 70 to 200 feet over short distances.
The ridge has been cut through by the Withlacoochee River near Dunnellon
in south-western Marion County forming the Dunnellon Gap.




Table 10.--Freshwater withdrawal by county for 1977, in million galloms

er day (from Leach and Healy, 1980
County
Use category Citrus Hernando Levy Marion Sumter Total
Public supply 0.66 0.92 1.05 6.08 0.92 9.63
Rural domestic 3.60 2.69 .86 7.47 1.45 16.07
Livestock .11 .44 .85 1.90 .74 4.04
Irrigation
(self-supplied) 1.49 5.57 1.99 18.40 3.39 30.84
Industrial
(self-supplied) 1.32 33.76 0 .31 16.06 51.45
Thermoelectric
power generation .63 0 0 0 0 .63
Total 7.81 43.38 4.75 34.16 22.56 112.66
20
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THER TR 9.63 Mgal/d
R (8.5 PERCENT

0.63 Mgai/d
(0.6 PERCENT)

RURAL DOMESTIC
16,07 Mgal/d
(14.2 PERCENT)

4.04 Mgal/d (36 PERCENT)

INDUSTRIAL
(SELF SUPPLIED)
51.45 Mgol/d
(45.7 PERCENT) [ e

------
......

IRRIGATION
( SELF SUPPLIED)

30.84 Mgal/d
(27.4 PERCENT)

TOTAL =112.66 Mgal/d

NOTE:SHADED AREA REFLECTS SURFACE WATER
SOURCE. UNSHADED AREA REFLECTS
GROUND WATER SOURCE

Figure 5.--Total freshwater withdrawals in the Withlacoochee
River region by use category, in million gallons per day
(data from Leach and Healy, 1980).
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CITRUS
7.81 MgoWd

SUMTER

22.56 MgolAd
(200 PERCENT)

HERNANDO
4338 MgolMd
(38.5 PERCENT )

MARION
3416 MgalAd
{ 30.3 PERCENT)

75 Moald
(4.2 PERCENT

TOTAL =112.66 Mgol/d

Figure 6.--Freshwater withdrawals by county, in million gallons per day
(data from Leach and Healy, 1980).
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Figure 8.--Freshwater withdrawals by county (data from Leach and Healy, 1980).
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Cotton Plant Ridge in western Marion County is alined anomalously
northwest-southeast and is lower in altitude than the nearby Brooksville
Ridge. The maximum altitude of the ridge is less than 100 feet. The
ridge has little, if any, surface drainage and appears to be an assem-
blage of dunes.

Fairfield Hills, Martel Hill, and Ocala Hill are irregularly shaped
areas of high ground, alined in a north-south direction, and named after
nearby communities in western Marion County. These hills, alined
consistently with other central Florida ridges, are thought to be part
of the relict Atlantic coastal features.

Mount Dora Ridge in eastern Marion County parallels the other
central Florida ridges and is thought to be part of the same system of
relict coastal features.

The Marion, Sumter, and Lake Uplands, occurring in proximity to the
aforementioned ridges, are highlands according to White (1970), that
resulted from differential reduction caused by the solution of the
underlying sediments. Their altitudes are not as high, however, as the
ridges.

Lowland Areas

The Western and Central Valleys are generally located where the
differential reduction, solution, and compaction of underlying sediments
has produced a lowland. The Western Valley contains the Tsala Apopka
Plain and part of the Withlacoochee River (fig. 9).

The Tsala Apopka Plain, a flatter and lower area within the Western
Valley includes Lakes Tsala Apopka and Panasoffkee. The Plain is con-
sidered to be a remnant of a large lake existing before the Withlacoochee
River exited the Western Valley through the Dunnellon Gap (White, 1958,
p. 19-27).

The Central Valley, to the east of the Sumter Upland and west of
the Mount Dora Ridge, contains more lakes than the Western Valley. The
Oklawaha River and its tributary, Orange Creek, drain the Central Valley
(White, 1970).

The Gulf Coastal Lowlands occurring in the western part of the
study area contain several notable features: terraces, coastal swamps,
and an area of drowned karst features.

Terraces, present throughout central Florida, are more identifiable
along the Gulf Coastal Lowlands than in other parts of the study area.
Terraces were formed in Pleistocene to Holocene geologic time when the
relative position of sea level, with respect to the land surface, was
stable long enough to form a wave-cut scarp or beach line deposits as
the climate alternated between glacial and interglacial periods.
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The coastal swamps located along the Gulf coast of the study area
have an irregular shoreline. White (1970, p. 149-150) interprets this
as relict, drowned karst features where insufficient sand is available
to form beaches. This may indicate a young shoreline.

Morphology of the Withlacoochee River

The Withlacoochee River has, within its course, an apparent dif-
fluence with the Hillsborough River. This diffluence occurs shortly
before the Withlacoochee turns northward in eastern Pasco County. At
this point the Hillsborough River flows off to the southwest. White
(1958, p. 20) estimated that the Withlacoochee River receives twice as
much flow through the diffluence as does the Hillsborough River.

White (1958, p. 19-27) presents convincing evidence that the
Withlacoochee River was at one time tributary to the Hillsborough River.
The key to its present course is the channel through the Brooksville
Ridge at the Dunnellon Gap. It can be shown that the Gap did not always
exist or at best did not influence the river's former course. Without
the Gap, there is no surface drainage alternative other than to flow
south to the Hillsborough, which would be a normal drainage pattern.

White (1958, p. 22) has discussed how the Withlacoochee River could
have been a tributary to the Hillsborough River, and how it reversed its
course to the present. The limestone bedrock in the vicinity of Dunnellon
is very porous. In addition, Vernon (1951, plate 2) and White (1958, p.
23) mapped faults running through the Gap. It seems evident that when
the Withlacoochee River was tributary to the Hillsborough River, there
was secondary, subsurface drainage from the ancestral lake through the
area now occupied by the Gap. Subsurface drainage may have been concen-
trated along the fault fractures, which, when widened by solution,
collapsed causing the Gap. At this point a new surface outlet to the
gulf sea was created, draining the ancestral lake area and reversing the
flow of the Withlacoochee River.

Morphology of Sinkholes and Springs

Sinkholes and springs are physiographic features related to the
geology and occurrence of ground water in a region. Two kinds of sink-
holes are evident, a solution depression and a collapse sink. A solution
depression is caused by the solution of carbonate material in the soil
or clastic sediment above the bedrock. Very gradual in time, there is
no physical disturbance other than the dissolution of the carbonate
material and a compaction of the residuals.

A collapse sink is a surface manifestation of the collapse of an
underlying solution cavity in carbonate bedrock. Originating from a
fracture or bed of high solubility in the bedrock, the cavity will
enlarge by solution into ground water until its roof cannot be supported.
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Triggered by a decline in water level caused by drought or heavy nearby
pumpage, a collapse will occur propagating through the overlying sedi-
ments to the land surface. The collapse can be instantaneous or con-
tinue for several hours to days. Typically, collapse sinks are round in
map view and conical in profile. In area, they are comparable to solution
depressions. Cavity formation generally takes place in the upper part

of the limestone where ground water is commonly undersaturated in
carbonate and where significant ground-water flow occurs. The surface
depression of either type of sink can become a lake basin.

Rosenau and others (1977, p. 6) define two kinds of springs, water
table and artesian. Ground-water flow above a relatively impermeable
bed to an outcrop produces a water-table spring or seep. Usually in
Florida such springs have a low and variable flow. An artesian spring
is formed where water is under sufficient hydrostatic pressure to cause
it to flow to the land surface through a natural breach in the confining
beds. Florida's large springs are of this type. Figure 10 is a pictorial
representation of solution depression, collapse sinks, and water table
and artesian springs.

Morphology of Lakes

The many lakes of central Florida can be classified by their morphology
or origin of their lake basins. Zumberge and Ayers (1964) recognized
eleven different lake origin types. Ignoring manmade and meteorite
impact, four origin processes are relevant to Florida: solution, tectonic,
fluvial, and shoreline. Most Florida lakes have morphologies which are
a combination of some or all of these types.

Solution processes, including sinkhole and depression formationm,
have been discussed previously in the section on sinkholes. Central
Florida's large lakes are thought to have been formed by a depression
process, at least in part, rather than a coalescing of many sinkholes as
once thought (White, 1958, p. 69). Lakes formed by collapse sinks
generally do not have a good hydraulic connection to the underlying
limestone, because the fill material from the overlying clastic sediments
provide an effective plug.

Tectonic processes, such as faulting and crustal upwarping, can
contribute to lake basin development. These deformation processes may
uplift rocks of different weathering or dissolution competence and
provide favorable locations for lakes.

Fluvial processes, either erosional, depositional, or a combination
of both, can contribute to the origins of lake basins. The Withlacoochee
and Oklawaha Rivers provide inlets and outlets to many lakes within the
study area. These rivers affect the lakes through scouring or the
building of levees.
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their relation to water table, potentiometric surface, and geology.




The shoreline of present and ancestral Florida has associated dunes
and barrier islands. When sea level falls these become relict beach
ridges. Impounded behind these ridges, lakes form in linear patterns
common to central Florida. These lake basins can then be acted upon by
the other lake-building processes.

Ceology

The geology of the study area is predominantly that of a sedimen-
tary carbonate bedrock overlain by a veneer of clastic sedimentary
material of variable thickness. Several episodes of crustal upwarping
have superimposed structure upon the nearly horizontally deposited
sediments.

The following sections describe the structure and stratigraphy of
the study area. Table 11 is &1 outline of the stratigraphy and figure
11 shows the areal geology underlying the alluvium and terrace deposits
of the study area.

Structure

The Peninsular Arch (fig. 12) is one of two major structural features
to have an effect upon the geology of the study area. Extending from
southern Georgia to Lake Okeechobee, the arch forms the axis of the
Florida Peninsula (Stringfield, 1966). The crest of the arch is located
approximately 60 miles west of Jacksonville.

The second major structural feature is the Ocala Uplift. Both the
Ocala Uplift and the Peninsular Arch are alined northwesterly (fig. 12),
however, the crest of the Ocala Uplift extends through Citrus and Levy
Counties, about 40 miles southwest of the Peninsular Arch crest.

Stratigraphy

Pre-Tertiary basement rock.--Basement material, underlying north
peninsular Florida is generally composed of sediments, meta-sediments,
and igneous rocks. Several oil test wells within the study area have
bottomed in meta-sedimentary material believed to be Paleozoic in age
(Vernon, 1951). The igneous material, generally diabase, basalt, or
rhyolite, have a potassium-argon dating of from 89.342.2 to 183.*10
million years before present (B.P.), which makes them Mesozoic in age
(Milton, 1972). These igneous rocks are probably correlative to the
widespread Mesozoic volcanism of the Atlantic seaboard and gulf coast.

Cedar Keys Formation.--The lithology of the Cedar Keys Formation of
Eocene age is predominantly gray, porous, hard dolomite, and evaporite
(gypsum and anyhydrite) with some limestone (Chen, 1965). In the study
area the top of the Cedar Keys occurs at a depth of approximately 2,500
feet below sea level in the south to 1,500 feet below sea level in the
north (Chen, 1965). The thickness of the Cedar Keys in the study area
is approximately 400 to 800 feet.

30




Table 11.--Stratigraphy of study area

Paleozoic

Thickness
Erathem System Series Formation (feet)
Holocene
Quaternary and Alluvium and terrace deposits 0-50
Pleistocene
Pliocene Fort Preston Formation of
and Puri and Vernon (1964) 0-100
Miocene (Citronelle(?) Formation)
Alachua Formation 0-66
Miocene Hawthorn Formation 0-140
Tampa Limestone 0-100
Oligocene Suwannee Limestone 0-200
Cenozoic | Tertiary Ocala Limestone 0-200
Eocene Avon Park Limestone 200-600
Lake City Limestone 700-900
Oldsmar Limestone 400-600
Paleocene Cedar Keys Formation 400-800
Mesozoic
Basement rock Unknown
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EXPLANATION
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—‘-——mcu OR UPLIFT~—SHOWING TRACE OF \
CRESTAL PLANE. APPROXIMATELY LOCATED >
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Figure 12.--Orientations of Peninsular Arch and Ocala Uplift (from Chen, 1965).




Oldsmar Limestone.--The Oldsmar Limestone of Eocene age is litholog-
ically different from the Cedar Keys. The upper part of the Oldsmar is
white to light~brown, fine-grained, fossiliferous limestone. The lower
part of the Oldsmar is a dark-brown, fine- to coarse-grained dolomite.
The Oldsmar does contain some evaporites (gypsum and anhydrite) and some
chert (Chen, 1965). Within the study area, it occurs at a depth of
approximately 1,000 feet below gsea level in the north and it has a
thickness of approximately 400 feet (Chen, 1965).

Lake City Limestone.~-~Lithologically, the Lake City Limestone of
Eocene age is a light-brown to brown, highly fossiliferous limestone and
a brown to dark-brown dolomite. Thin laminae of peat or carbonaceous
limestone-dolomite occur at the top of the formation. Very minor amounts
of evaporites (gypsum and anhydrite) are also present (Chen, 1965).
Within the study area, it occurs at a depth of 300 feet below sea level
in the north, with a thickness of approximately 700 feet. In the south
it occurs at a depth of 700 feet below sea level and it has @ ..ckiess
of 900 feet.

Avon Park Limestone.--Lithologically, the upper part of the Avon
Park Limestone of Eocene age is a cream to brown, fine-grained, fossilif-
erous, porous limestone or dolomite. At its base is a nonfossiliferous
brown to dark-brown, fine~ to medium-grained dolomite. Minor amounts of
evaporites and carbonaceous material are also present (Chen, 1965). The
Avon Park is very permeable and cavernous in some areas. Within the
study area, it is exposed at the land surface in the north and there has
a thickness of approximately 200 to 300 feet. In the south it occurs at
a depth of 200 feet below land surface and there has a thickness of
approximately 600 feet.

Ocala Limestone.--Ocala Limestone of Eocene age is a pure white
through cream to yellow colored soft limestone. Typically it has a
granular texture. In places the limestone is a microcoquinoid, and in
other places, the limestone has been hardened by deposition of travertine
or calcite in its pore spaces.

Ocala Limestone can be subdivided into different members. At this
point, a difference in nomenclature appears. The U.S. Geological Survey
recognizes an upper and lower member (Rosenau and others, 1977) and
refers to it as Ocala Limestone. The more locally popular subdivision,
into three formations, the Inglis, the Williston, and the Crystal River
(oldest to youngest) is supported by the Florida Bureau of Geology who
refers to it as the Ocala Group (Puri and Vernon, 1964). In this report,
the Ocala Limestone is shown as a single formation in figure 11.

The Ocala Limestone has a thickness of approximately 200 feet
throughout the study area. In some areas the upper member has been
somewhat eroded. The Ocala Limestone is quite porous and cavernous.

Suwannee Limestone.--The Suwannee Limegtone of Oligocene age is a
hard yellow or creamy fossiliferous limestone, which locally has a pinkish
tinge (Yon and Hendry, 1972). The lower part of the formation in places




is dense and hard. The Suwannee contains many solution cavities.
Within the study area the Suwannee is present at or near the surface in
Citrus, Hernando, and southern Sumter Counties. The Suwannee ranges in
thickness from 0 to 200 feet within the study area.

Tampa Limestone.--The Tampa Limestone of Miocene age is a white to
light yellow, soft, moderately sandy and clayey, somewhat fossiliferous
limestone. Locally it 1is very fossiliferous and in some areas it is
brecciated. Within the study area, the Tampa ranges from 0 in the north
3 to approximately 100 feet thick in the south.

Hawthorn Formation.--The Hawthorn Formation of Miocene age can
generally be differentiated into an upper and a lower part. The lower
part is a white to gray, sometimes clayey, phosphatic limestone and
dolomite. The upper part is a white to green and gray phosphatic clayey
sand, sometimes with interbedded clayey shells. Erosion has reduced the
occurrence of the Hawthorn to Marion, Sumter, and Hernando Counties
within the study area. The thickness ranges from 0 to about 140 feet.

Alachua Formation.--The Alachua Formation of Pliocene age has a
rather diverse lithology. Composed of terrestrial, lacustrine, and
fluvial sediment it may also be, in part, in place residuum of older
formations. Generally it is composed of interbedfed deposits of clay,
sand, phosphatic rock and clay, and silicified limestone. Within the
study area the Alachua Formation occurs in eastern Hernando County,
Citrus County, and Marion County and in western Levy County. The thickness
of the Alachua is variable; Vernon (1951) observed a maximum thickness
of 66 feet in Citrus County.

Fort Preston Formation of Puri and Vernon (1964) (Citronelle(?)
Formation).--A middle Miocene and younger deltaic and nonmarine sediment,
composed of gray, yellow, and red sands, gravels, and clays is found in
eastern Marion County and elsewhere in central Florida. These sediments,
at most 100 feet thick, unconformably overlie the Hawthorn Formation.

Cooke (1945, p. 231) correlated these sediments with the Pliocene Citronelle
N of western Florida. Puri and Vernon (1964) differentiated them from
' the Citronelle, calling them the Fort Preston Formation.

Quaternary terrace deposits.--Terrace deposits seen throughout
Florida are manifestations of a change in sea level over a fixed land
surface. At the different stands of sea level, alluvium and terrace
material was deposited at various elevations. Table 12 shows the relation-
ship of the terrace deposits to the glacial and to the interglacial
periods and their characteristic altitudes. Figure 13 shows the areal
distribution of the terraces found in the study area.

Economic Geology

Limestone quarrying and phosphate mining have played a major
role in the economy of central Florida since the latter part of the
past century. The occurrence of limestone and dolomite bedrock at or
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Table 12.--Terraces of central Florida (modified from Stringfield, 1966)

Present Quaternary
altitude geologic~
of shore- climate
Marine line classifi-
terrace (feet) cation Oscillations of sea level
Nebraskan Emergence caused by the accumulation
Glaciation of continental ice.
Hazlehurst 270 Aftonian Submergence to an altitude of 270
Interglacia- feet caused by the melting of
tion continental ice.
Kansan Emergence caused by the accumulation
Glaciation of continental ice, permitting the
formation of sinks in rock now
standing at at an altitude of
150 feet.
Coharie 215 Yarmouth Submergence to an altitude of 215
Sunderland 170 Interglacia-| feet caused by the melting of
Okefenokee 150 tion continental ice, followed by
Wicomico 100 intermittent emergence of at
Penholoway 70 least 170 feet caused by down-
Talbot 42 warping of oceanic basins.
Illinoian Emergence caused by the accumulation
Glaciation of continental ice.
Pamlico 25 Sangamon Submergence to an altitude of 25 feet
Interglacia-| caused by the melting of continental
tion ice.
Early Emergence caused by the accumulation
Wisconsin of continental ice
Glaciation
Silver Bluff 6 Middle Submergence to an altitude of 6 feet
Wisconsin probably caused by the partial
Glaciation melting of the Wisconsin ice sheet.
Late Emergence caused by the accumulation
Wisconsin of continental ice.
Glaciation
Holocene 0 Submergence to the present sea level

probably caused by the melting of
continental ice.

36




p— ir

*(GL6T ‘ATeaH woxj) dew adeaial--°"¢1 3i1n8y4

T o T T T —

9-
o

r
T S3IUm Ok oz
IVNNIL INVHOD |

3oVNE3L IINONIIINO [0
= OGNV GONVM3GNNS

vl 0INOIIM

3oWdNAL AMAOTOHNGd |

Iveyil L08TVL |

3IvuuiL 021 INvd

dvEMIL [

— 33N8 ¥3IANS Foon

NOI LVNV1IdX3




ke v e e e e - o

near the land surface due to the Ocala Uplift facilitated the growth of
the quarrying industry in all the counties within the study area.
Limestone, dolomite, and phosphate are used as building material, road
base, and as a soil developer. Abandoned quarries and pits are quite
numerous and easy to find. Much of the geology of Florida was deciphered
through these pits and quarries.

Phosphate mining, by open pit methods, once flourished within the
study area (Vernon, 1951, p. 224), but is now largely centered to the
south in Polk County. Phosphate is found within the Hawthorn and Alachua
Formations. The areal distribution of these formations delineates
potential areas for phosphate mining. Vernon (1951, p. 197) suggests
that phosphate originated and was concentrated in the sediments through
biologic processes, including, curiously, an assumed abundance of bird
guano at the time of deposition.

Sand and gravel occurs within the clastic sediments and terrace
deposits. To a small extent this has been mined within the study area
for fill and aggregate.

GROUND-WATER RESOURCES

Ground water in the area occurs in three distinct aquifers and in
intervening less permeable confining beds that restrict the movement of
water from one aquifer to another. The uppermost of these aquifers has
been referred to by various investigators as the shallow aquifer, the
clastic aquifer, the nonartesian aquifer, the surficial aquifer, and the
water-table aquifer. 1In this report it is designated as the surficial
aquifer. The common characteristics attributed to the aquifer by these
investigators are that the aquifer is comprised of unconsolidated (clastic)
sediments and that it contains the water table.

Below the surficial aquifer, and interbedded with unconsolidated
poorly permeable deposits in some parts of the area, are aquifers
composed of beds of shell, sand, gravel, and limestone commonly referred
to as secondary artesian aquifers. These aquifers are perennially full
of water under greater than atmospheric pressure. The poorly permeable
deposits are referred to as confining beds when they resist the vertical
flow of ground water allowing a buildup of artesian pressure in the
aquifer below.

The lowermost and principal aquifer in the area is the Floridan
aquifer. The Floridan is composed of a thick sequence of interbedded
soft, porous limeatone and hard, dense limestone and dolomite. In much
of the area, the Floridan is perennially full and is overlain and confined
by the less permeable deposits of clastic materials. In some parts of
the area, however, the Floridan is unconfined, and contains the water
table for the area.
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The Surficial Aquifer

Occurrence

The surficial aquifer is present throughout the area except where
the limestone of the Floridan is at the land surface. In places where
the water table fluctuates in the limestone below the clastic rocks the
surficial deposits are unsaturated.

Characteristics

Composition.-~-The surficial aquifer is composed of undifferentiated
clastic deposits of fine- to coarse-grained quartz sand with varying
amounts of intermixed clay, hardpan, and shell.

Thickness.--The surficial aquifer is more than 300 feet thick east
of the Oklawaha River in Marion County (Faulkner, 1973b; Wolansky,
Spechler, and Buono, 1979). At some places east of the Oklawaha River
where the intervening Hawthorn is absent or very thin, the surficial
aquifer is contiguous or nearly so with the Floridan. Figure 14 shows
the thickness of the surficial deposits above the confining bed.

Hydraulic characteristics.--The hydraulic characteristics of the
surficial aquifer were investigated at six sites in Hernando and Citrus
Counties (Cherry and others, 1970). Undisturbed sediments from depths
ranging from 1 to 9 feet were tested for specific retention, porosity,
specific yield, and permeability. The specific yield varied from 3.9
percent to 36.9 gercent, and the hydraulic conductivity varied from
0.001 (gal/d)/ft® (0.0001 ft/d), to 200 (gal/day)/ft? (30 ft/d). No
data are available on surficial aquifer characteristics elsewhere in the
area.

Water in the surficial aquifer.--Water occurs in the surficial
aquifer under water-table conditions. The depth to the water table
ranges from land surface to several tens of feet below land surface. No
water-table maps of the area have been prepared. However, figure 15
prepared by Ross, Saarinen, Bolton, and Wilder (1978), shows a general-
ized delineation of areas in which the water table is either less than
or more than 5 feet below land surface. Water-level data for the
surficial aquifer have been collected routinely in only three wells in
the area. These wells, Green Swamp wells L11MS and L11KS near Dade City
and L12BS near Bay Lake, all located in Sumter County, have shown a
range in water levels of about 7 feet since 1973 (U.S. Geological Survey,
1978b, p. 319-321).

Wells in the surficial aquifer are most frequently used in eastern
Marion County, mostly for domestic use where only small supplies are
needed. However, wells in some areas may yield large quantities of
water (Faulkner, 1973b).
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Water in the surficial aquifer is generally less mineralized than
that in the Floridan aquifer because of the lower solubility of the
rocks that make up the nonartesian aquifer. Water in the surficial
aquifer often contains excessive dissolved iron, especially near ponds
and lakes, and color is frequently present. Clay in suspension is
sometimes a problem.

Secondary Artesian Aquifers

The secondary artesian aquifer in the area has not been documented
in any report. However, in areas where more than 50 feet of the Alachua
and Hawthorn Formations overlie the Floridan, secondary artesian aquifers
may exist in sand interlayered with less permeable clay.

Confining Beds

The relatively impermeable deposits lying between the surficial and
Floridan aquifers generally act as confining beds. In areas where the
potentiometric surface of the Floridan is above the bottom of the con-
fining beds, the water in the Floridan is confined at greater than
atmospheric pressure by the beds. In much of the area, however, the
water level in the Floridan aquifer is nonartesian and in such areas,
the beds permit a perched water table in the surficial aquifer. Figure
16 is a generalized map showing the thickness of the confining beds in
the area (Buono and others, 1979).

The Floridan Aquifer

Character and Distribution

The name "Floridan aquifer" is commonly applied in Florida to the
principal artesian aquifer of the southeastern United States. The
aquifer consists mostly of limestomes and dolomites, generally middle
Eocene to middle Miocene in age, which act more or less as a single ‘
hydrologic unit in most of Florida, in southeastern Georgia, and in
parts of Alabama and South Carolina. The aquifer is, however, of
variable porosity and permeability and consists in many places of well
developed cavernous intervals separated by zones of low permeability
that act as confining layers. Thus, the Floridan aquifer may in places
be thought of as a compound aquifer consisting of several subaquifers.
It is one of the most extensive limestone aquifers in the United States
(Stringfield, 1966, p. 95). 4

Parker and others (1955, p. 189), who first applied the name
"Floridan," defined the Floridan aquifer in Florida as being limited to
the following sequence: Lake City and Avon Park Limestones of middle
Eocene age, Ocala Limestone of late Eocene age, Suwannee Limestone of
Oligocene age, Tampa Limestone of Miocene age, and permeable parts of
the Hawthorn Formation of Miocene age that are in hydraulic contact with
the rest of the aquifer.
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The Floridan aquifer is as much as 1,500 feet thick in some areas
and is thinnest along the crest of the Ocala uplift (Stringfield, 1966,
pP. 97). Figures 17 and 18, which show the altitude of the top (Buono
and Rutledge, 1979) and bottom (Wolansky, Barr, and Spechler, 1979) of
the Floridan, indicate that the Floridan is probably more than 1,500
feet thick in north-central Marion County.

The transmissivity c¢f the Floridan has been investigated at several
places in the area. At Weekiwachee, Sinclair (1978) calculated the
transmissivity at Weekiwachee Spring to be about 2.1x10® ft2/d and
about 1 mile upgradient, 1.2x10° ftZ/d. Cherry and others (1970) calcu-
lated the transmissivity along a section from 2ust north of Crystal
River to the Citrus-Hernando line to be 2.0x10° ft?/d. Along an 18-mile
section from the Citrus-Hernando county line to south of Weekiwachee,
Cherry and others (1970) calculated the transmissivity to be about 5
(Mgal/d)/ft (0.67x10° ft2/d). Near Silver Springs, Faulkner (1973b)
determined the transmissivity to range from 10,700 to 25.5x108 ft?/d
and to average about 2.0x10% ft?/d. Pride and others (1966) estimated
the transmissivity in their northwest area which includes parts of
Sumter and Hernando Counties, to be 500,000 (gal/d)/ft (0.67x10° ft?/d).

Storage

A confined aquifer has storage capability through the compress-
ibility of the water and the aquifer skeleton as well as in the volume
of void spaces. An unconfined aquifer, however, has storage capability
only in the void spaces. Generally the storage coefficient, the dimen-
sionless number used to quantify storage capacity, for confined aquifer
ranges from 103 to 10~%. The storage coefficient of an unconfined
aquifer is generally equivalent to its specific storage, usually between
0.1 and 0.3.

The storage capacity of the Floridan aquifer has not been system-
atically investigated in the area. However, the amount of water stored
in the aquifer is probably greatest where the saturated thickness of the
aquifer is greatest. The thickness of the potable water zone in the
Floridan was delineated by Causey and Leve (1976) as shown by figure 19.

Leakance

Confining beds of artesian aquifers are rarely, if ever, completely
impermeable. Ground-water flow will occur through a confining bed,
although at a magnitude much less than in the aquifer itself. Flow
within the confining bed is usually simplified to a vertical leakage
into or out of an aquifer. Leakage through a confining bed is quanti-
fied as leakance, with units of (gal/d)/ft3 or 1/d (a simplification of
(ft3/d)/ft3). A highly generalized map of selected leakance values of
the Floridan aquifer's confining bed is shown in figure 20 (Ross, Saarinen,
Bolton, and Wilder, 1978).
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The direction of leakage is determined by the head differential of
the aquifers on either side of the confining bed. Recharge to the
Floridan aquifer can, therefore, only occur when the head in the surficial
aquifer is higher. Development of the Floridan, through pumpage, can
either capture leakage out of the aquifer or induce additional recharge
by changing the existing head differential.

Potentiometric Surface

The potentiometric surface of the Floridan aquifer is shown in
figure 21. The map is based on water levels measured during May 1979
(Laughlin and others, 1980; and Wolansky, Mills, Woodham, and Laughlin,
1979). Artesian flow from springs causes a lowering of the potentiometric
surface nearby (Rosenau and others, 1977).

The fluctuation of the potentiometric surface is small near the
coast and ranges up to about 10 feet at U.S. Geological Survey observation
well CE31 at Ocala (U.S. Geological Survey, 1978a, p. 497) and up to
about 20 feet at the overpass well near Trilacoochee (U.S. Geological
Survey, 1978b, p. 247) in southeast Hernando County. The average level
of the potentiometric surface in the area has not changed significantly
since water levels were first recorded in the 1930's.

Estimated Well Yields

The Floridan aquifer is capable of yielding usable quantities of
freshwater to wells throughout the area with the exception of eastern
Marion County where water in the aquifer is salty. However, well yields
vary both locally and regionally. Figure 22, which indicates the yield
that might be expected from 12-inch wells (Pascale, 1975), shows that
the highest yields, at least 2,000 gal/min, can be expected in central
Marion County and that yields tend to decrease coastward.

Water Quality

The quality of water from the Floridan aquifer is excellent through-
out the basin except in a narrow band along the Gulf coast and in extreme
eastern Marion County where salt in the water is a problem. The area
along the Gulf coast delineated in figure 23 has been intruded by Gulf
water as a result of canal construction, pumped withdrawals, and deficient
rainfall according to Mills and Ryder (1977).

Iron is sometimes a problem, as is hydrogen sulfide. However,
these problems can sometimes be avoided by proper well design. When
they cannot be avoided, iron and hydrogen sulfide can be removed by
aeration of the water.

As indicated by figure 24, the concentration of sulfate in the
Floridan throughout the area (Shampine, 1965a, revised 1975) is less
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than 250 mil:igrams per liter (mg/L), which the Proposed Secondary
Drinking Water Regulations (U.S. Environmental Protection Agency, 1977)
recommends should not be exceeded.

Dissolved-solids concentrations in the Floridan are less than 250
mg/L throughout much of the area (Shampine, 1965b, revised 1975). In
most of the area where dissolved solids exceed 250 mg/L (fig. 25), the
predominant constituents are calcium and bicarbonate. However along the
coast and in eastern Marion County, the predominant constituents are
sodium and chloride. Water in the Floridan is, in general, hard to very
hard (fig. 26) (Shampine, 1965c, revised 1975).

Well Record

A record € wells for the study area containing over 1,000 wells is
listed in table 13. The record includes all wells for which data have
been entered in the computer files of the U.S. Geological Survey.
Included are the location, characteristics, and owner of the well, the
primary use made of the well water, and the aquifer tapped by the well.
The locations of the wells are plotted in figure 27.

The well-numbering system used to catalog wells in this report is
that of the U.S. Geological Survey. It is based on the location of
wells within a l-second grid of parallels of latitude and meridians of
longitude.

The number used to catalog wells is a 15-digit number that defines
the latitude and longitude of the southeast corner of a l-second quadrangle
in which the well is located. The first six digits of the well number
give the degrees, minutes, and seconds of latitude, in that order. The
following seven digits give the degrees, minutes, and seconds of longitude.
The last two digit8 are assigned sequentially to identify wells inventoried
within a l-second quadrangle.

Ground-Water Modeling

Ground-water modeling within the study area has been confined to an
analysis by Grubb and Rutledge (1979) of the long-term water supply
potential of the Green Swamp. The Green Swamp lies in eastern Hernando
and Pasco Counties, southern Sumter and Lake Counties, and northern Polk
County (fig. 2).

Major components of the hydrologic system of the area were character-
ized and quantified. Estimates of principal water budget items were 52.10
inches of rainfall, less than 0.5 inch of ground-water inflow, 10 inches
of surface-water runoff, 2 inches of ground-water outflow, and 40 inches
of evapotranspiration per year.







} . e T R R S

*(SL6T PaSTARX ‘d¢96T ‘dujdweys woay)
1a3ynbe uepyiold aud jo jaed i1addn syl uf I23EM JO SSAUPIPH-—-"9C 21n813

! T |

081 NVH1 ¥31V3H9

ogI-121 [

... 02!1-09 { >

H¥3JINOV NVOINOTd FHL IO Llbva d3ddN
JHL NI U311 H3d SWHYEOITIN
Nt HILVM 4O SSINQYVH

NOIL1LVNVIdX3

Sl o8 0e




3711¥D S1HYON 3178nd . . 081 UEYEZ 918982  [0BLYELBO918VE2
1IVUNYE  NOLLVOINMI NYUIH01d Aavllindg ot . UEE  950€28 608962  [0S90€<806089¥2 2
18804 1S VIMLINW 217804 NVOT801d AsvILlydl . . 0SU 152228 90842  100522¢80508982 is
IMOUKST 34 INALYN Q350NN NYC HOTS ABYILNIL . . 06 L1SE28 E08y¥Z  1ULISECBOEOGYYZ 0s
VSSYSONOW  NOIAVINI3IY NYC1801d ABVIl¥IL . . * 025628 8SL¥82  0002SECBOESLYBZ 6%
G4A ONVIHO T 3814 NVOI&013 AsVILadl 9 69 eIl 20¢28 2SLv¥2  105202¢B02SL962 8
83V W ALT3N 21153w00 » . 02 v19€2y L2ivd2  [OVI9ECHOLZLYBZ  L¢
U s LJI8ISIQ 831V . . 98  USeEZY 02Lv¥2  [OBSYECBOO2L982  9v
s9sn a3snNn NYOIN0TS A8vIgn3l " . €9 10/¢28 S0Lew2  1010.2¢B0S0.982 Sv
1S3HO04 1S nilm 03SNNN . . 1€ 299228 20iv42  102992<¥020L982 ve
ALNNUD SABLID a3SNNN . . 6 95928 9S9v8Z  [0959ECH0969482 €W
AINNGD SNYLID 17804 2 . 91 59628 SS99¥Z  10YS9ECBOSSONYEZ  2¢
SNINQY b Q3SNNN 1 . T1  ¥S9628 ES9982  10959€260€S9482 e
NOSNHOF W 3 NOILVOIWHI 2 . LIl 9€€€28  1S9v82  109EEECBOISIv@2 O
HIHIW ¥ 3 NOILVOINBI . . 051 5€6228 ¥19v82  105€62¢80v(9982 o€
AIVLNYEY  NOTLVOIWNI 8 . 041 600E26 109982 [0600ECE0L09YYZ  ©E
s9sq aisonn NVQIN0T4 A8VIi¥3L € . 66 ESYEZ8 165982 IDESYECBOISSYBZ UE
595N Q3SNNN NVQI801d AsvIluil € . €S 2196208 L9G98Z T0Z19€2B0.95482  9€
S0¥8 S300Y a3SNNN . . L 6Y3E28 0vGeH2  10698€280095982  SE
INI 1430 § N 51153n0Q . . 021  9YIEEZ8 LESYEZ  [OVIEE2WOLESYEZ ve
$95n a3snnn NVOTHOTA ANYILNIL € . Sv O01L€28 2€Se92  1001.€2802€5v82 €€ -
SuINLO¥E SHO0H Q3SnNN . . 8 (1,626 1€Sew2 T0T1LE2BOLESYSZ  2€
153804 1S WALl 2118nd NVQI80Td AdVIL¥3L "’ . *  Yl1e2e ©2Syez  [0BI12200825v82 1€
HIWOH 83INST 3 21153W0Q NVOI807d A8VIiN3L 9 0w 09 105128 61Se92  102051280615982 o€
ONI¥OVd SIo¥3s AN1SNONT NVOIHO0T4 AMYILNIL 8 002 00  9vi128 ©0SYHZ  1099.128080G982 62
INI 1630 S N 51153w00 . . 091 €lEE28 105992 I[OE1EECBOT0S¥8Z 82
INI 1430 SD 311S3W00 . . 8EL  91EE28 GSyy82  1091EECOOSSYYEZ 12 .
30 QY 3LViS ¥4 03SNNN QNVS NVIS3LHVNON 3N3D0OTIOH . . %2 SlEE28 2vwve2  LOSIEECHOZ99982 92 oo
33sSYh ININ3 owvd NVQINOT4 ANVILM3L v 921 091 616128 0vy¥82 10616128009%982  S2
SY L1VA ALID 014 2178nd NVOIH01d ANVILN3L 8 . 161 95128 BEv¥92  1095112808Evv82 v
ALld Ivu01s 2118nd NVOIHOTd AuvILHIL 8 SEl €61 SSL128 @Eve82  10S6.12809€vv82 €2 & -
Q3SNNN NVQIHOTd AMVILNIL . . *  99SEZ8  LSEYEZ  00BYSECBOLSEYEZ 22
. . Ly L1E€E28 GSSE¥Z  10LIEE2BOSSEYEZ 12
. . 8€ YTEE28 SSEvWZ  T09TEEZB0SSEYSZ 02
sosn Q3SANN  ONVS NYIS3LAVNON 3IN3D0LSIINd v . Iy 90,228 6EE982 2090.2¢806EE€82 61
sosn Q350NN NYQIH0Td ABYILN3L v . 891 901228 GEEY82  10v0L2CB06EEYSZ 81
$3804 1S VIHLIM 511S3n0Q NVOINOT4 ANVILNIL v . *  ¥59228 6EEYBZ  109592¢B06ELYEZ u
. . *  90.228 LEEv8Z  1090.2¢B0LEE98Z 9T
sosn Q3SNNN  ONYS NVIS3LHVNON 3IN3IJ01SI3Nd v . 9y  90£E28 LIE¥BZ  2090€€260L1€v82 st .
sosn Q3snNn NYQIHO0T4 ABVILHIL v . 9.1 90€E28 L1cy8z  [090€€28021c982 vl -
. . 68 62€£28 11Evw2  1062€€26011€982 €1 -
. . *  @zeeze 1lce82  loezec2e0licye2 2t
. . 9L GEEE28 Y0Ev9Z  [OSEEE2B090€v82 1]
. . 291  20€€28 20E482  1020€€28020€482 01
. . 18 10EE28 20€v892  1OL0EE26020€982 6
. . ¥21 €9EE29 0082  (OEYEE2B000E992 ¢ !
NVOINO0Td AavIidal . . *  2€9E28 562982 002CYE290S52992 ¢
40 V1S va180714 31153004 NVUIHOTS AuYILHIL . . *  GE¥E2E 952482 O0SEYECBOYS2982 9 '
. . °  2Z64E28 Ly2y¥2  102EYELBOLYZYE2 s
INOVINOW ¥ NOILVOIHMI NVQTHOTd AdvILiN3L . . S8l  ©Gl228 1sle82  109s1220801G1v82 v ]
. . 001 GS9EE28 vvivw2  10GYEE2B0v¥Ie82 £ :
153404 7 2118nd NYOINO0Td ABYILNIL 8 822 992 Ev8l28 101v82 20£+981280101v82 2 i
153404 Vo 3118nd NVQIN0T4 ANVIINIL 8 S92 »12  £49120 10Ty¥2 10E9R1280101+82 1 “
AINNOD SNYLID |
(N]2 (134) (13d) !
INVN L1Sul4 YN LSV asn ¥313N  H1d30  H1d30 0nLI  30n4t YIBNON  *ON W
¥3INRO 40 IWYN ¥31ve 43410V  -vIQ ONISYD 73m -9nNOT -1vd NOILVIS °*S80 _
SU(3M jo paoday---g| alqey “
1




3ITS3T H XNVH4

I3 A Sd AINYIg HI0M
T310H 3ISI0VuVve
S$98N

I310H 3SIQvuvd
YH¥d NULLVAINYYd
HLV3IH

NH¥d 02 Snvild
03 A3Q iSVUINDS
[e2le2esy

q310H4 3S1Qvyvd
Y IVLISAHD 8v3IN
SIM3T danMLuY
d3LVM dS wivd
S3IUONS TVYLSALD
ANYd 3SIQvivd
SNIVd QBVMON
3gvm 330

W3INO 4 M
AIWONVKH T 9
A3ONYH 1 9
S9SN

02 ¥3lvA 011320
03 wiivm 071320
T4 4S9S ¥S SYSOWOH 8V3IN Z-
AJAMNS 103 9 S N 1T SnALID
[] ONIA

S9SN

1430 QvOYd 31ViS
s9sn

SEYI9 SiImvVl
S9SN

SSINYIANI
SSINB3IANI

S9sn

SS3INYIANI
SS3INYIANI ALID
SSINH3IANI

S9SN

s9sn

Sfelld

S9SN

AJAYNS 1039 S N
A3AMNS 039 S N
¥4 *OLNYD

S9SN

ONNOA N3

WNIHo

]

av3u

ou9L1d

LELNF]

T4 cu3Al

39V11A
39VITIA

40 ALID

HJS HOIH

1 ONIUINVANI
S34¥04 IS VIMLIA

3NYN LSYl4 3NYN LSV
YINMO 40 INVN

J1153W00

NOILVOl YL
Q3SONN
J1153n00
2176nd
Q3SNNN
A3SNNN
QISNNN

NOILYOLYNI

G3ISNNN
J17end
J178nd
NOILVOINNI
NOTivOluMl
G3ISNNN
J178nd
J11S3n00
Q3IsSNNN
Q3SNNN
J18Nnd
J178nd

Q3SNNN
Q3SNNN
Q3SNNN
Q3SNNN
31153n00
Q3SNNN
217804
2178Nnd
G3SNNN
J178nd
J11end
J178nd
G3SNNN
Q3SNNN
NOILVOIYNI
Q3SNNN
a3asnnn
G3SNNN

Q3SNNN
¥J01S

NOTLVOINHI

Q3ISNNN
J1718nd

3asn
H3ilve

NYGIY014 A¥VILHIL

NVQId01d AuvILHIL
NYOId401d4 AuvILiH3L
NVQ1d4074 AMVILHIL
NVQIH0Td AuVYILY3L
NVQ1d074 AuvILiY3l
NVQIH0Td A¥VILN3IL

NYQIH01d AMYILHIL
INOLSINIT Nuvd NOAY 3N3I03

NVQId0T4 AYVILNIL

NVQIN0 14 ANYIL¥3AL
NVO140T4 Auviiyil
NVOIY01d AWVILY3L
NVQId0Td ABVILIYIL
NVGIH0TS AMVILINIL
NVQId0T4 Advily3l
3INOLSIWIT Xivd NOAV 3N3IJ03
NVQIZ01d Ayviiy3l
NVQIY01d Auviidil
NVAIA0T4 Ayviid3dl
NVQI3074 Auviiyil
NVGId401d4 Ayviludl
NYG14074 Auvilyil
NYQIHd0T4 Advilyil
NVOIN013 ANVIiN3L
NVOI4074 Ayviid3l
NVQIN0T4 AMVILYIL
NVQI¥0T3 AdvILidal
NVQI¥0T4 AYvILHIL
NVQI¥0Td AuvILi¥il
NYQIY0I4 AuvIlddl
NVOIH0TS AWVILYIL
NVQI¥0Td AdvILly¥3dl
NYQId0Td AbVILIYIL
NVAIY0Td AuvYIL¥IL
NVGIY0T4 AY¥YILYIL
NVOIY0Td AuvIiN3l

NVQId0T4 AYVILYNIL

NVQIN0d AnvILY¥3L

NVQI401d4 A¥vIL¥AL
NVOI¥0T4d A¥vILlY3L

y3idinov

2 .
v .
IS .
v .
» .
2 .
2 .
2 .
I .
8 .
v .
9 .
2 .
N L]
9 2s
9 .
9 .
4 0€E
€ .

et °
9 .
9 .
9 st
9 .

01 .

ot ¢

2t 00%
€ .
€ .
9 :23
9 .
2 .
€ .
v .
v .
v .

ALNNOD SNYLLD

(NI) (14)
¥3l3m Hld3Q
-¥Ia ONISY)

panuLjuo)--S[[3M JO pJ0day--'g| alqel

s61

oy
002
00
oSy
184
sS
oEl
ey
et

9y
|¥3
09
ey
*
00€
1ot

14)
Hid30
73N

stelew
4g9E2Y
t05€28
ogeees
g1s€e2e
g1s5e28
2e8128
95128
loLeey
Lrag 1]
02s¢20
61v€28
s01€28
or9¢e2e
ry5€28
025628
v59228
L56€28
92€228
056128
2961289
959228
visE28
vist28
vo5e28
9selle
*9£128
019tee
0402280
gsEley
016228
oe9l2e
ve1228
geeze
1v2128
Loo022e
900228
900e2e
€69€28
[T 21 4)
Q20228
vo6lee
€00v20
€00ves
griees
CAR 4]
616228
LyveEee
€0s€2e
*0SE2H
Liiees
evEeen
€29tee
LZ4:T-44]

gnlii
=9N0T

€lesee
11eque
192582
v52582
892582
By2eB
82582
9v2sue
2vesue
2vasee
e€2su¥e
veeene
622542
022sd2
02246492
s02s82
gs1g82
9sils8e
esisee
0gls8e
Beisee
v21582
9ligue
911982
elisee
a0isee
v0io8e
20tsue
201s62
1o1a82
180682
950582
L€0582
LE0682
920s8¢2
220s8e
e2osee
120982
020582
010582
€00582
8S6v82
256v02
266982
Ly6v92
vy6982
ovovee
1134 4
gEov9e
9c6vee
LO6YE2
158992
258v82
Y8982

qntl
-1¥7

rostetesoclease
109S9£28011£562
10€05E¢B0L52582
100€2€¢80952582
20815€2008v2582
10816€c808v2582
102€81280892592
109512¢80992582
1010L€£2802v2582
10821£280292682
10025€¢808€£25982
1061v€200v€E2582
10601€280622592
10019€280022582
10v¥S€280022582
10025€280502582
109592¢80851562
10456€¢80951582
1092€2¢80€51682
1005612800€1582
102v61c80821582
109592260421582
20%15€280911582
10915628091 1562
10495€¢80211582
1089€ 180501582
109%€1<80901682
10019€280201682
100902¢80201582
209%€1280101582
100162¢80L50682
100£91¢80950682
2098€12¢60,£0582
108E12280L50582
1019,1200920692
102002280220682
109002280220582
109002280120582
10€59€280020682
10098€280010682
100202£80€£00582
109061280856982
20€009280256982
10€009280256982
10811€280L96992
108l1€280Yv6¥82
106162¢80096982
10L99€2806E6002
10E0GE2B0BELYB2
10¥0SEC09E6Y82
(0LIT1E280L06482
1089€€£280158982
10€291280259+82
108282¢80vv8Y82

HIBWON
NOILVLS

°ON
*s60




ad0d

STIwn
advmai

dd0d
39Q1s
ONINIw

39Q1a
3901y

AlOans

ST1IIH
Sk
1-5 113

AOY 1

AQd

GI¥YNOQ

NOlung

REkL]

3nYN L1S¥ld

S9SN

S9SN

S9sn

S9SN
WNQLT3
S9SN
ATg3A39
S1I1uY39
¥NOL T30
N3NBOY 2 1
¥NOL13G
NId

agn¥)

0 ONINIW dwWvd
INIg

3NId
N3000A s

STIH ATH3IA3Y
STIK AM3IA3E
09 SMY0 ONITT0u
SHVO ONITI0Y
SONI¥dS NVIONI
SYILVYAM NVIONI

¥ TVLISAHD

STTIH A3A3d
S6v S

ATd3A30

AT83A3y

M STIIH ATu3A3Y
SAY0O onIT04
330

HONYY Z138 VvV S
YE2€€29SY

sosn

S9SN

T310m SNINY
€le2e2ssSy

i3a
s9sn
S9SN

NOLUNIHSYM D
¥3IATY TviSAN)
¥3WIT38 1L O
FRRET]

S7734 4IVYNOd
222€E2E90

ANV TII38

$31970 A0¥3N
N3V 3IVHOM
ONTNdS TVLSAHD

N3Q¥vY9 3SIQVHvd

3NYN LSV

¥3INAO 40 3INWN

Q3SNNN
Q3SNNN
Q3SNNN
Q3SONN
Q3SNNN
J3ISNNN
NOTLIVOIUN]
NOL1LlvOluyl
Q3SNNN
NOILYOIYHYI]
Q3ISNNN
J17and
Q3SNNN
Q3SNNN
2118nd
2178Nnd
J11S3w0Q
J1end
J1768nd
G3ISNNN
J2078nd

J178nd
NOILVOINNI

J1i8nd
J178nd

2178nd
Q3SNNN

Q3ISNNN
Q3SNNN

NOI1v3ud3y
NOTLVOIHNI
a3asnnNn
a3snNN

NOILVOINYI
2178nd
NOILVOIaN]
J11S3n0Q
a3asnnn

NOILVOIHY]

NOILVOIuYI
Q3SNNN

J178nd

asn
Y3Lvn

NVQ140714
NYQI¥014
NY(18014
NYQI¥04
NYQI¥014
NYUTH¥04
NYOT1801d
NVOI 4074
NVQI¥014

NYQI¥0d
NYQI8G4
NYUING TS
NYGQId0 V4
NVOINO0T4
NYQI¥04
NY(QI804
NYQI¥0S
NYOTH0d
NVQIH4014
NYQId01d

NVQIH014
NVQOI¥074

NYQId014
NY(QIy014
NVQI¥04
NVGIN¥014
NVQI 4014

NYQI¥0T4
NYQI¥014

NYQIaoy
NVYG14074

AYY11H3IL
AuvliM3L
Advlivis
Adviiyil
Aovllu3l
ANYILiH3IL
A¥V1iN3l
Aoviin3dl
Adviiyig

Advilasy
AdviLid3l
Adviig3ii
Auv]1id3l
AMYILi¥3L
AdViLly3L
Ag¥liygil
AdvIid3L
AYVILN3)
AuYIla3dl
AdVILiNIL

AYY]Lly3)
AYv1liy3L

Adv]lLy3l
Auvliv3dg
A8vILd3L
AdYLLINIL
AdVILy3L

Auviiy3al
Ad¥ILY3L

AdVIiN3L
AuviiYg3l

NOIIVNH04 NYOHLMVH 3INIDOIW

NVUI¥0TY

NVOIdQ4
NYQI140714
NvaId074
NvQld01d
NVQI¥0d

NYQId04
NYQI¥04
NvQI¥G13

NYQIN014
NVQId014

panuLjuo)--S[|am JO pJod3y---g| algel

AdVILY3L

A¥VILIN3L
AdVILI¥3L
A¥V1ld3L
ANVILd3L
A¥VILH3L

AMVILl¥3L
AdVIIN3L
A¥VIL¥IL

AUVYIiN3L
AYVILY3L

uisinov

n .
b .
¢ .
9 o€
" .
v .
8 091
] 201
v 29
2 .
N .
8 1€t

L 2 .
] LE1
¥ o€l
2 .
. .
. .
" .

ol .
o .
. .
9 .
. .

21 ovl

2t 8€2
. :

0t .
¢ .
. .
. .
S .
b .
: .
. .

9t 2y
N .
v .
2 .

ot .
H .
. .
. .
8 0L
¢ .
. .
. .
. .
° .

ALNNOD SNYLID

(NI) (14)
4313w Hld30
=VIQ ONISVYD

Ly
ee
0L
sS

1€
(174
60!
€€
99
'
002
16
1o
981
(¢
co
S6
562
9t
092

0s
“q
o6l
80l
0e2
S0¢

002
€1
6%
[ 1%
9l
€s

s°1e

10
8L
SEE

oy
2sl
2€
<9
'
osi
8l
8ly
9€
65

2s

14)
H1d30
T3m

0Elv2e
90024
og2vey
£10420
968229
2Ge€28
129228
1osE2e
8l10E2e
12L€20
€21228
29622%
MATE4
v€€eee
v2L229
wEle2e
vv9c2y
oty
orsees
v6L229
v5Lr229
$99€289
LS9€29
tese2e
v99228
0ySE2E
8082w
05L228
2nLees
214229
259128
LyvE2E
L1EEZH
91928
9totes
609tee
952tee
€19€28
€0812e
2ygeie
e9822u
A 21%-1]
0yvE28
825t28
rosees
82912e
829128
[X 1] 4%4"]
v2ge2e
g21eee
L€6228
9ege2e
125¢2e
6SvE2H

3anll1
=9NO

i€L582
LE€L502
9€LS82
024582
slLG02
toisue
659982
*S9%H2
159682
2995ue
229%56e
219swe
809582
809s82
L3331 -4
Bv5582
(3 431F4
8E4as8e
#eEss8e
v15582
v1sse2
tiss82
905582
S05582
005582
659582
659582
59582
Svvs82
Sy9582
1§ 221 74
9€ySH2
|28 2174
12v582
12v582
024582
6lySue
L1vG02
Llesg2
v19582
vivS82
v09582
LSEGYE
95€SHE
25es8e
0seswe
0se€see
2431 I
9vESEE
CyESHZ
62€582
s2es82
L1esee
€leswe

aanil
-1¥7

100Civeg0LELSBE
109009¢@0LELSB2
100€2v2R09€L982
10€102206002.582
109582200%1.562
1029v€280104582
10Lc92¢00659582
10105€¢80959542
10810€cB0159582
00122€280299582
10€222¢00229582
102v62280219%562
204€€2¢00809582
109€€2c0080958
1092.2280855982
108E1ECB009SS8e
10999€<BOEYSSHS
2001.,2¢808€55982
100142¢808E5582
2095L2¢80915582
1095.2280%155082
10599€<80115682
10459€¢808055682
10€E€GELB0G05582
10¥992¢80005582
10095€<806SvSu2
108002280659582
100SL2¢B809SvS02
20214L2¢80699582
1021£2280G9vv982
1029912601 ve532
10LYvECBO9EYSHE
T0L1EECB0EEYSHE
20919€<¢80l2vsH2
10919ee8012va82
10609ECBD02Y582
109s2€c8061v582
00€18ECBOLTOSHE
10€081EB0LTYSBR
202982280%19982
102982<¢80v1v582
102yEE280909582
1009v€££60L5€582
10825€20095€E58Z
1orosEen025€s82
208291¢8005€S82
10829128009€5¥2
(0€0EECBOBYESHE
1ov2s2e809vcsne
1oecteeeo2vesse
10L€62¢8062€9u
109¢ae28052€582
00t12sEcB0LlESSE
1069v€2080€1€ESH2

HIGWNN
NOIiviS

191
091
osl
8s!
151
9s1
sel

51
(34
asl
ist
0s1
(14
oyl
ivl
9v1
sl
"l
evl
2el
(£
[ A4}
6€l
8cl
€1
9¢t
sel
"€l
€El
eel
Iel
0€T1
621
o2t
21
921
e21
vt
€2t
22l
121
02t
61l
124
FASs
9ttt
slt
vl
(43¢
it
1t
ott
601
901

*ON
*s80

59




ISNHLYN 21453n0Q NVQINOTd AQVILYIL e . 099y 156220 0€20062  1014562¢B00£2062  ¢12
NOSYW & NHUPM J11S3W0Q NY(GIHO TS Ad¥[Li83L € . o8ef rh4628  L22062 tuevelcebLeioee €tz
ASNW WY1 1T]1A J1153m0Q NVQId0T4 AovIiLig3l v M 994 £96228 422062 [0ES96<ecu0922002 ete
SN siLvm NN S J118nd NVOIH0d ABvlidaL 2l 901 21 0612 ¥2206¢ 1005.22680%2¢062 112
AIAMNS 039 S Qq3SNNN NVOI8UTd AdvILiyN3l v M 061 026228 9l2062 100262c80912062 ot1e
HSNE S3THVHY NVQI801d ABV1LHIL € . 8L [vBeey €12062 totlvg2ew0e12062 602
SONIudsS siteLld J178Na NYUIBUTY A¥vLlid3dL 9 09 Sult ve9d2y  20206¢ 108v92¢80202002 802
NYWN3E & THY) J11S3m0Q NYQla01d sevlidil [ * Gny 1Sgced8 6451062 101982¢80651062 102
so 3N 311S3m00 NYCGITu0Td AQvILYH3Y [ * (34 AAZANA TR 194174 10vv2EcB0YS1062 902
AN3AImS Q3 JL11S3n00 NVGIH04 AnvlLid3L M ¢ 0s L10€28 951002 toLl0EcB0¥S10062 s02
ONYI8 v NN3TY J1iS3n0Q NYUTEUY 4 A¥PILNIL A4 M ose <21e28 2sloel 10221€cwceslone Y02
H3sldNaud S 314S3m0G NYUIdUT3 AavVItdal v ¢ 0% 950928 LvloeZ 10S%09cBOLYI062 €02
NV901 O (l0dww 211S3m0Q NVQIH0Y Y AbTLLIY3L € . 9 61292y Svl062 106129cB80SYI062 202
AbOw3 Levao) Q35NNN NV(Q148014 Aoviliniy € 6 entt ©62€28 LEl062 10952€<80LET0062 102
AdOn 3 FR-1 L V) J11S3m0Q NYQI80T AEYlia3al 9 501 €02 <92€28 21062 102y2€¢802€1062 602
AoUmy 189m0 NOTivoladl NvOIaC T4 AbVIigal 21 121 992 0tEees 121062 100(egev0121062 661
NHOT 330D 1 und IR TR RPY-1 3 UY-FF) 9 Sy 261 a90v28 LI1062 208909804 11062 86! w
NHOP ANJ0D J1%8Nnd NY(Td0Ts AdvILid3L 9 [ ] 051 Gv0v2e L11062 10Sv092c80LT1062 L6l <4
310w NIAVH  IVIOHIWWOD NVOIY0Td ApvlLlyd3d v * (134 01072  Sll062 10010vcB0ST11062 961 [
A3ANNS W03Iw S N Q3ISNNN NVQIu0d AdvILlE3L € * LT 602%2e 11062 106029<80411062 961 i A
SN 30V J11S3w00 NVUIdC 14 ANVILEIL 2 M M slatdd 11062 [0S1s€EcuOYI 1062 %61 _
da vyl 9007 bi3aly J178nd NYQIH0Td ABPiLd3L Q 2s 001 Souv28  £11062 1050098011062 €6l .0y
AdAWNS 039 S N Q3SNNN NVAIH04 AdVILid3g € * 8s G00%28% L01062 105009¢t0401062 26l
vig M ) 21153w00 NYQTHOTS AgvIid3l v . 062  0v0E2H 150062 100%0€280450062 161 -
A3AMNS 1049 S N Q3snnn NVQIYd0 T4 AoVvlidid € . o€ 191928 Ly0062 101%1v<B0L90062 06l - 4
SONIudS SNasld J178nd NYQTH0T S Auvisdil 8 svl 6tg2 124228 S%0062 101¢L2¢60590062 681
v40) y~NOL3Q 3d3SNNN NVQId0T3d A¥VILE3L 01 0vE 09¢ 169228 140062 101992¢801v0062 88l
Y3INIONT 1S vy AHISNANT NVQIdCId A¥VILHIL 9t €s Q09 711928 %£0062 209119280%€0062 L8l ¥
d3IINIONI 1S ¥4 AYLSNONI NVOINOTd ABVILiN3L 91 S9 002 211928 9€0062 Toel1ecB0vEDOOE 98l
SONI[udS sfvlld 2178nd NVQIHOd Abvild3l 0t 12t *81 621228 ¢€€0062 1062.2¢B0€E0Q06C sel < :
SI0HIIN 4 d J11S3W00 NVYQIHO0d AdVILY3L * * 8L L0LE28 120002 10L04€280L20062 v81
SIOHIIN 0 ¢ 211S3W00 NYQIH0Y4 ABVILY¥3L . . 8L  S0LE2B 120062 1050L€¢80220002 €81
AJAMNS 1039 S N G3ISONN NVQIN01d AYVYILY3L € * 0€E JE6EZB £20062 109€6€EC80€20068 281t
9 NYV0G J11S3W0G NVAQIY01d AuvIl¥3l * * 821 912€28 010062 10912€280010062 tet
A3JAMNS 039 S N a3SNNN ONVS NVIS3ILHVNON AbWv1lid3Ll 1 * et 606€28 156582 20605€280156582 [1'21
A3AMNS 039 S N GIASANN NYQId0Td ABvILEIL 2 M 89 60G5€29 196582 10609€280156582 6Ll .
A3ANNS 10349 S N G3SNNN NYQIY014 ANVIL¥3IL € * 8e 601928 SE658E 1060198056982 8Ll
AQCTI 3N NOSNKOM Q3ISNNN NVQIHOd AdVILiYIL A 821 981 992829 9E6SBE 105v2€2R0SELSRE Lt i 3
SONIHdS snNALI GISNNN NVQIH0T4d AdVILY3AL [} 16 2ol LEYL2E 0E6S8BE 204£82¢800€6582 9Ll [
SONIHdS SNYLID NOILVOINHI NVYQINOTd AHVILIY3L ot 88 i8l LE8228 0E6582 toLEg22000€06582 S21 *
SONIudS SNYLID 21718nd NYQINONd ANVILHIL 8 16 LB1  £E9L228 v26682 toEYL 280926682  wil
841 308 G3ISNNN NVQI¥0T4 Adviid3L * ¢ L2 orecee e8leswe T0018€CB0BI6582 €Lt
SON1u4dS SNYLIJ NOJTLIVOIYMI NVOIH0T4 AavIid3l 8 1-73 cel $£9224 606582 10scwee80606582 et t
91 30 Q3SNNN NVQIH0Td AdVILNIAL hd * |84 tE€e2Y EEBSHE 10eee2enoeeasse ut
AZAMNS 039 S N a3snnn NVQINOTS A¥VIL¥IL r4 M ¥9 609€28 <2l8sue 10609€2802198682 oLt
sSim3n STI3NNNYG  NOIiVOIHYI NVQIHOTS AdV]1iN¥3} 01 9s1 oot 605€28 11856 10605€2801185482 691
H) 1S Ilda¥8 13A37 G * . ¢9 [RE- 14" 2 A €14 T4 10018€c00019S62 91
NOIL1V3N¥I3Y NVOTH074 AN¥VILINE3L * * * 268128 60ysEe 0025812080608582 191
9 ONY 140890 Q3SNNN NVQIH0T4 ABVILGIL v ort €e2 900€28 291982 10900€¢8025L582 991
N3091Y¥e SNGO JI11S3W0Q NVQI¥04 A¥viLlE3l v . €ol 19228 261982 209152¢802S54562 S91
H N3I0YTdg SNAQ J11S3n04Q NVQT30T4 AN¥VELEIL 4 * 1] v19¢e8® 29Ls¥l 10v1s2¢8025L582 *91
; d¥0) ¥3M0d ¥4 AHLSNANT NVGIYO0 14 ABVILNIL 8 * 0s 691928 +evlGB2 10651ve80vvL582 €91
: 00 OXNVW NYOINOd ANVILNIYL * * %€ 61€228 o0vL582 1061€2¢8009L582 291 F
3
; AINNOD SNBLID >
]
; (NI} (F¥)] (14 *
; INYN LSl INVYN 1SV asn ¥313n H1d30 H1id3Q 3gnLl 30N 1 d3ISMNN *ON M
{ 43INAO 40 IWVYN Y3ILvm 34100 ~VIQ ONISVYD N3m -9NOT =191 NOILVLS °S80 E
' .
! panuiijuo)--S[|dM 30 pa0dI3Y--"¢g| alqe]




SIAIm M

NVSNS ONVOLSA3K
SITWINS SININ
S3¥04 1S LALISY ]

A¥3S 153dus V4
11S YivQ 1 ON 33INBOD an Q¥
L1S wivd L OGN ¥INMOD 3N Q¥

ALNNQD OQNVNY IH

ONIAQ3IY N O T ON T113m SUN
SAGYI9 NAOBY
SO¥H 137idvyd

dHin 40Vv0 L4

dMiN 3UVU L4

ANAVYA SYWOHL
NOLIw EPR L]
Tldm A

AN IASNOOBY

3 3i13A098

»

S183 NYWSITVL
138v98Yn 113408
r NOSN ¥y
1138SNa 113X0v7d
SIuaOn 394180V

dd02 vNOL13Q

dd0d ¥nNULT30

¥31vm O NINNIMG INVId L
s *¥x3aldv dviIN
4 svN3dlyv oN

11N iW 94S

SImyn D 1

d¥0) vNOL3Q

dd0) ¥ynOL3Q

d80) YNOLOI3U

d¥0) ¥NGOLI3Q

S3mvK 2 1

S9sn

sosn

NOSHITINYY M

dd0) YNOLI3Q

HONVy 0214 3

SAIONMOL NABYSYWN HYEN T
A3ABNS 039 S N

NHOM NvY99NQ
1v3nilde (ool ED LA
AJIASNY 123D

AJISNY 103D
4 $IH 9INTYd

INYN LS8l 4 3nYN A1SYT
H3INMO 40 3InVUN

211S3m0Q L] * 8 01sEd8 €20€wW2 1001gEcH0E20EHZ 192
J11S3w0Q NYUIH0 TS AaviidIl * * 12y L09128 22ogwe 10L091¢y0e20e8e 992
211S3w00 NYC[d01s ABVILYIL 9 29 ote L19128 olo€Ew2 10L191cg0010€82 $92
J11$3m00Q NYQlu014 A8VILHIL 9 * M L99028 (o00Ewe 20L990c80100E862 92
Q3SNNN NYUIHCT1d Auv]Lg3L ° * L6 499028 100eB2 102990¢60100€E8E €92
. . . vooEe  LOOEBS 00000€<00000EWE e92
i * * 0€edey  000ewe 000t2ecu0000e8 192
J178nd NvQIH0d ABVIL¥IL 9 0s 00€ ¢G012Y 6S6282 1024901<080056282 092
. * 08l £08t2y €262l 10c08€E2B0EC62HE 652
* i * ¢G5tly €628 102958cB0E262HS 8s2
J11S3mw00 NY(QIH0d Aovildedd 9 €l 092 tigles [2e28e rorigrcgoicecee ise
J178Nnd 2 * oLt LGSE2E  Lle2ue 1oL9sEcB0L 16282 952
217804 NYQIYOTd ANV]ILH3L 9 99 set o10l2e lle2s82 100101c00116282 862
2178nd NVQIy0 14 AdVILN3L L4 * * 920128 0lelse 109201<¢80016242 52
Q3ISNNN NYQI¥0T4 AdvVILYIL M ¢ 9Ge vE9ie8 S06282 109£91¢060506282 €62
211S3W0Q NYUIa07d Abvilseidl 9 L 23 sol 121428 LS8282 torei2esoLsuese 2s2
NYUI201d Adv]iiyis ¢ * * 809€28 (sy282 10809€cBOTISB2BE 1s2
Q3SNNN NYQIH0T1d AuVILN¥3L 8 ¢ [£°T4 9ti2e8  1gq828e 1091L2<cB0158282 0se
Q3SNNN NVYUId0T4 AdV]ILid3L € * €8 €GE€02u  [g82we 10€5€0c9015826E 6ve
* * 0se 199Ee8 Lvygese 101v9€cB0LYB20E ave
G3SNNN NVYQI8014 Auviieii € ¢ ¢ v€0128 Lv8282 10vE01cH0LYD26E 192
Q3asnNN NYJIH0T4 Adviiu3l € ¢ %€l £29029 Lywl®e 10€2v02voLYB282 92
NOTLAVOINHYI NYQTH0T4 AuviLlyid 9 09 s6l 729028 296282 1ovev0c802v0282 see
21153w0Q NVQIY0d AdVILH¥IL 9 60E 824 #06128 6€E8282 108061cB06EB2HE "2
. * ° LEEE2H Olg2we T0LEEECBOOIRZHE €92 S
%0LS NVQI¥0T4 A¥VILIN3L 9 €02 0%9€ 2lel2y eowese to2lelcgoconiee 2v2 B
Jitend NVQUId0Td AHVILIH3L v * oge lgiees 291282 10T1E1€cB025L2H2 1v2
2178nd NVOId0d AdVILNIL 01 * 02¢ vEQECE WyL282 108E0€ECBOBYLEBS o2 *
° ° ° yElEds vei2ee 108€L€2809vL 282 6te i
INOLSINIT vIVIO 3N3ID03 * * 08S 0068€EC8 2vL2¥2 10008€cw02yL26C gee
INULSIWIT vIVIU 3N3D03 * ° 098 6SLlECR 2vi282 1069LE¢B02ZYL28E €2 3 .
Q3ISNNN NVQId074 ABVILY3L 9 M S6 G2Le2% 8EL2vE 1062LE¢B08EL2HE 9e2 o
91 * 006 ve6l28 9£L282 10vv61cB09€L28E see
217end NVOId013d AdVIla3l ot ¢ 0EE 6€9t2e L2L2w2 106€9€cBOLEL2EE vee :
J1718nd NYQId01d AHVIL¥IL or ¢ 9€E BE9ESB 121282 108£9€280L2L2062 €ee 1
2178nd NYQId0Td AdVIL¥ILE 0ot * £LE LE9E2E 921282 10LE9€E28092L282 aee
NOTLVOINHI NVUId07d Ay¥vILd3L 01 ¢ SeEe sllees 92r2ve toglieeno92Lese €2 ;
NJ0LS 9 * 0sYy t20d28 €2L282 1oeco0ecvoedL2ue o€z
Q3snNn € * 942 206E28 801282 10206€¢8080L2062 622
Q3SNNN NVQIH0Td AbuvILN3IL € * Ss6l tvoel8 v01282 10€v6€ECB0Y0L28B2 8ze
J11S3w00 1 * 1ol ©28828 159282 10528€280.59282 122
NOTL1V3HI3Y NVQId0Td AMVIid3L 8 * 982 LE9EZE 259282 10L£9€280259282 922
Q3sSNNN NVQI 04 AdVILYIL 21 * 18y iogeey 299268 T019EEcH02Y928e szZe
ONVS NVISILBYNON 3INID0LSIITg M * M v12¢28 9£92482 2ovlazennocszne vZe .
Q3ISNNN NVOIH0Td AWVILYIL v M 69 vi12ee8 9€9282 10v122cB09€E928E €z
Q3sNNN NYQIN0Td ASvILN3L ® * * 626EC8 1292v2 00626€280129282 aee
J1153W00 NVQIN0T4 AgvIid3L 9 16 L61 g1tedu 029282 l1ogltece0029282 1ee
NVQI¥0d Aavitd3l L %01 602 oE6l28 029282 1o8E61¢80029282 o2e
NOILYOINMNI 21 * 9el osL128 €19282 1006L1¢80€19282 612
NOILYI¥IIN NYOIN0T4 AuvILN3L * * * vE8EZH L0928B2 009€EUECB0L09282 812
J11S3n0C ° * %0€ 608128 (09282 106081280L09282 Lz
INCLSINIT NY¥Vd NOAV 3IN3ID03 * * SSE gsvE2y 509282 10959€<80609202 912
* * 8lt tset2e 1092v2 10196€2801092082 st2
ALNNOD OOGNVNYIH
(NI} (14} (14)
sn 431 3N H1d30 H1d3d 30041 aonil YIBNNN *ON
HILVYA 434100V -VIQ ONISVI 13m -9N01 =1v1 NOILVIS *S@o

panuijuo)--S{[am J0 p40d3ay---¢| 3|qel

Seag

ool




R T T A R I e T ——

INIASHOOBLALLD J176nd NYQI80d Agviidd ° ° LSL <2€d20  ve2eve 1022€2¢n0852€02 12¢
AMNIASHOOBWALILD J1land NYQO13074 ABVILHN3L st * 209 61€229 982€ue 106162¢00852€82 02€
437190020 UISNNN v * 6t YEREZY vG2€EBe 109€8€£20909S2E82 [-3€%

NYQIH014 ABVILE3L * 1sEE28 9vslEwe 1015EECcHOYS2EBS ete

11098y ' w a3SNNN € * S LEBESY €82EW2 10LE8E<B0ES2ERE ile
110duy 1w J3SNNN € ° 1 vEgEeY E£92€EW2 109€0ECHOES2EYE 91¢€
. ¢ st 2e0828 [s2e8e 102v0€2c80152€82 Sle
. ° sel v20£28 0S2¢€8e 10920€200052¢€82 i€
U43SNNN NYQId4014 ABvILiN3L . ¢ * otLECe Sv2Ew2 0001LE2905v2¢02 €1e
Y13 *1480aAvd BN NYUId4014 ABVEILE3L . * 20€ LG9E2Y C92EYUe 10L99€<80€92€82 2le
ANAYA SYNOML A4SNNN NVQ1d014 AuvILdIL 8 L11 652 616128 L€2€8e 106181c80LE2EBE tte
. * 212 69EE28 9t2Ede 106vE€2809€2€E82 ole
1S3 8 ROVAINIIM J178end M . I3 AN 199E28 €e2€82 S01v9ECBOEE2E8E 60¢€
Jyvd A v J178nd € ¢ 991 199€28 E£€2€8e vy0lv9€c80€E2EHe 80€
34v) m ¥ 2174nd € . 291 199€28 €€2€ue €olv9Ecnoce2eee L0€
Juvd A v 218nd € ° sal ly9t28 £€2t82 201v9€cB0EE2EB2 90€
uv) A ¥ J178nd € * S91 1y9€28 €€2¢e82 lolv9€cB0€E2EB S0€
] NUSLVR J1.1S3m00 NVQI¥0T4 AHVILE3L v * ooe Ig1l128 lg2ewe totstlicgoteeene *0€
HONOD A31Q3s J1153w00Q 4 . 29 6l1EE2H 622t8e 1061€€290622€802 €oe
t ° * 061 useEEen L2eewe 1o8scEcvoL22€E®2 20¢€
T3m (N3 NYQTd014 ABYILY3L . * 00S 156229 S22t42 0296240062282 10€
D144v Sa ° * ¢ 6GEECY t2e€we 1065c€CB0E22€82 [ 1.1+
3137 Sitvy J1153n00 NYQIa014 A8VILE3L v . 081 121228 ¢€l2ewe totr2teceoct2ese 662
HANOA BdiAvS3Idg G3SNNN NVCI8073 AdY1Ld3L . ‘ S¢ 20LE28 €o02€82 1o20L€200£02¢82 062
I 113 . . . 2y5£28 lo2ewe 1o02vscc8ologeese L62
595N G3SNNN NvUlau T4 A8VILE3L v * 652 9g1E28 102¢ewe 109st1€égotveene 962
2 ON 113m . ° * legE28 O02€82 totvsEc80002ewe $62
NOSNVK NULdNY 21133800 NYQld01d AHMVILY83IL ¢ * 91l y18d28 EvlEwe [oglelewoerieee *%2
SIAVG c3AvHl JISNNN NYUIM04 AZVILYNIL [ * 8602 6vE128 Evlgwe toevelegocvieee €62
83AVHL 1338119 J1453n0Q NVYQIH014 Aaviin3l 8 . S90S 6vel28 OEleEwe 106vETCUOOELEBE 262
v 13485V J1iS3m00 NYQId013 AovlLiNil L] 8 Se S00128 S21€9e 105001280521€¥2 62 3
381V3INL UNYINT NCGIAVOIWal v * L1t t15e28 wlleve 1oelsEcooylIcee 062
AJAYNS 1039 S N a3asnnn L . e oTvE2s Oltegwe 10S1vECBO0TTEWS 682
UNHSHILId LS AYLSNANT 9 * 12¢ €292y HO0lEwe 10€2vECBOB0IEHE o682
3ldw0d I a3snNNN NYQIH0TS ASVILE3L € M - v€2129 8dlgwe 1ove2lce080lee2 i82
. . 8y 008€28  S0lEwe 10008€ECBOSOTEBS 982
39VIIIA a31Ivyl 1w 2178nd NVUIY01S AdY1L¥3L ] S8 22 059228 S0lewe 200692¢80501EBe s82
39v1IA a37lvaL e U3SNNN NVQIH0d AuVIi®3i "] €8 0%l svell8  S0ltwe 100592¢80501€Ye 'e0e
381V 3Ine ONVIND %3018 * * * 105828 €01€we 10L05€co0E01ERZ €92
341v3IHL GNVINT NOILIVOINYI M * SO€ glvyeds €o0lcwe toslvEce0cOIEB2 e
#44GWazlg #2018 * ° 09 902€28 10l€ve 10902€280101¢we 14
40 ALID 0dNBSYI 3d LS NOLLVINIIY NYQLd0T4 AuVILNIL . * . s2eede  00tlcee 00524€<¢80001¢€82 092
IMLYIHLUNY INE TS M301S ¢ o *9 YEeE2y  BSLEBS 109€v€2B0BS0EB 612
) NVUId014 Advliadl * d ¢ 01ge28 8S0EBEZ 100182¢80850€82 L2
INLVINLANYINT Ty J178nd NYQIY0T4 AuvIiYil . . ste 62%£dy  LS0€82 1062v€<80L50€82 Le2
153 HUNYW 3900a 217¢€nd 21 ¢ g00¢E vs0i28 0s0€82 200501280050€82 9L2
J3SANN NYQIN0T4 AyMVILY3L . ¢ * (G9E2Y bYUESBS 001SYECBO690€W2 si2
JUAVIHIGHYINT Ty NOTLYOTHNT * . . 2E£9£28 v90£8S loveEvECBOVYYOEYE v
T3imv¥S ANJu INOQ 2[153m00Q NVAIH04d AuvilyidL 9 €8 091 295128 lvogwe 1029STcv0lv0EYE €de
153 MONVYW 39Q18 JI7End NYOLH07d AbYILNIL 21 ¢ %00¢ 4560128 9€0EH 205501¢809€0€62 eLe
ON uUNYR 39018 €E101L0EQ NVGIY0Td AMVILIY3L . * 00€T 650128 9€0€8e 1055012809€0€82 e
130mVsS 3INJE NGO G3SNNN NVQ1la014 AoViid3L L4 M sttt 146128 €££0€82 10Tva1280€ECOERE 02
[120kit] wo082 NOILVOludl NVQI®01d AYvIin3d 9 (-] S6Y w50¢28  gauewe 105%02¢80820€H2 692
ALNNQD jelsi ) LT T 31 78nd NvUTaG1d aMvIiHilL 9 001 s6l w0eddy 920€Wl 108002¢80920¢e82 892

ALNNUD OUNVYNYIH

IND? (1d) tis)
ELA L ING-Y-J K] VN 1SV s 8313n H1d30 Hid3u aml 3aniil Y3HMNN *ON
s INAL 50U AnVN CEFS 2] yi3lNBy  -vIQ 9NISVD AR EL] =9NOT -iv NOILVLS *Se0

M 40 DUODAY--"g| ALqelL

r'[l"I} T Y S V. VU U S Y




3VIASH0048 BN

3741V SIWYON

1118 %002

ANO 43S0UH
vQI¥0Yd ¢3 TIASNOOHY bYIN
¥3IINID OMINNI 4SA
INTASHOOYE UN

NOSN3I9NOF

¥ITIONYHY D D

vasn

02 208 TIASHHY

02 %08 VIASxHY

0J 048 TIASHUE

02 XJ0d TIASH®Y

F00KIS SHHI NIUI
AINNOD OOQNYNYIH
NIDINVE 4 NOVC
NAQNNNT

vygsn

GO0 HINNLA
vyagsn

A3AENS 1039 S N
LICRIC I

R

3 ¥ QuvYuav3s
NI[31ST0m INvg
SYwW13Q XIN
S9SN

L RERREEFTR] ] FE]

XJ08 INOD dwV)

Uni JAs

595N

S9s1

Sanivn Q3by
Mvn g3lLves
H1INWS

1S VAL
dqugm9aud
AN dvw VO
14N dvm VU
H3IWNNIg D T
¥3WWNg D

JIN3INY)
153804
S3ILviS3

¥3WmWNTa O O
Mvm 8312vHd
vIHLIm
LALYRL]

sS9sn

2 ON 8NTJ SNYWSI
€ ON #1133 NYWSL
MIOINITIIm Stw

S3¥04 1S
S3¥04 LS

InIN LS8l 3n¥N iSYD
YINNO 40 IWYN

NYQI¥O04 ANVILYIL * * d
NOLLIVYOINYI . . L99
QISNNN NY(GI®0T4 AdvIiiyay 2 08 L9
J1i53w0q NYQIN0Td Anuviiyiyg 9 Lot v€2
NVOIH04 AovIilsil . . ov2
J178nd NYQId0Td ABVILiNI) 9 sel €yl
NYUI8013 Aaviiv3dl . ¢ M
Q3ISNNN NYUIS0T4 AuvIid3s M . 14
Q3ISnNN NYQ180714 Auviiy3s * . [12¢
2176Nnd NYQIH0T3 ABY]LHAL [ ot 502
AuiSnant NYQIHC3 A8VILNIL * . 009
AYLISNONT NYOINO TS A0Vligat 81 . 668
AYMLSNONI NVQI®0TIs ABVILYIL . . 009
AdLSNON] NYQIHO0S ABVILH3L * . 009
J2178nd NVOIBOTS AuVILYIL v . sst
. . 091
J1any NYQ14014 AdVIin3l M N 0s1
2178Nng NYCQId4CT4 AMYllB3L € . 691
Q3ISNNN NVQI1d013 AGY1INM3IL . . 921
NYQI80Td AMYILYAL 2t . 09¢
NOLLYOIBYI . . 295
2118n, NYOIH0TS A0vILd3L . . 908
U3SANN 1 . 0v
211SImaG . . 921
21153w00 NVQIH0Yd AdVILIHIL 9 . 1ee
J1153m0Q 2 . [
Q3ISNNN NYQI80 TS ANVILNIL v 002 612
QISNNN NYOLIH0TS AuVILH3L € . ott
NYQIaUTd AHVILBIL . . ott
QISONN NVUI8013 AdVIiy3L . . 2y
Q3ISNNN NVQId0T4 ABVILN3L 8 (S 8¢ 861
NYQT801d ABvVILH3IL - . .
Q3ISNNN NYGIS0T14 Aav]LiadlL € M oot
aasnnn NVCGIY0TS ABVILINIL € . g2t
211S3IN0Q 2 . S9
NOTLVOTBY] NYGI80TS Aaviiadt 21 . s2e
214S3w00 NYGIN0TS ABYIla3L 9 162 19¢€
Q3SNNN NVYGQIH0T3 A8V1LB3IL » 2y s9
2178nd NYGI8014 ABV]183) 8 691 see
NVQIY0Td Awv]ly3d . . weEZ
J2178nd NVQIY0Td AHVILN3L ot . 1E€
211S3m00 2 . st
a3sNNA . . €€
* hd L1t
Q3SNNN . . 08t
a3ISNNN . . c2e
NYJI804 AdvILiN3IL M * *
2178nd NYQIH0Td ABYILN3L L) . .
Q3ISNNN NYGIHMO0T4 ABvIiudl 9 . 95
. . .
. . .
311S3m0Q NYQI18014 AdVILHIL . . 92
. . .

ALNNOD OONYNB3IHW
(NI) (14 (L
sn 4313m  Hid3Q Hid3Q
CEJL L] 434IN0Y  ~-vIQ ONISVYD 773m

panulluo)--S[|am o pJaoday---¢| 3|qe]

s€6228
L06228
*99128
osiiee
€2Lees
€1oees
259228
g92ees
995120
80128
#16228
¢2822s
618228
L1y2ew
dytley
0g2ees
6vlees
wel22e
tedees
¥22¢28
602tes
Lsleey
299228
Lv2€28
264228
[59¢28
LL-T-d 94
[ 22 ¢4:]
62Lv28
625E2Y
v 19228
s1siee
¢lEels
8GSElY
L59¢28
L0Ee2H
c20e28
istecee
€1eiee
20te2e
6€ee2s
LE€2229
Eletlu
tletds
yEoE2H
rlec2e
t1oecs
LixA¥4"]
(32 ¢1]
LEEESY
ossEdy
255628
996029
1€8€28

3gm1
=9NOT

Le6t8e
vv6€82
lyoEb2
926€02
v26€8Z
Boe6€B82
0see8e
6v8€8S
ov8Eve
618€c8e
918EBR2
SiBEYe
slgese
sieese
90ye8e
£08€82
65.€82
tyiEye
62LEBR
geLEBE
va2LE82
$0LEBS
Y0LEBE
299€9e
gy9€8¢
2€9¢€8e
029€82
ctogse
S55€E8e
$65EH2
995E82
LESE8e
2eseEne
62s€82
L24¢€82
224¢e8e
vIGEY2
gosese
£ 4343 4
yete
|2 24414
(A 214 F4
tevtye
cEvEye
tEvEwe
2evEwe
otlecue
goevt8e
9SEEDe
LEEEBS
2eEue
92€€82
t1€E8e
8s2€e82

30n11
-1v1

106£62¢90556£682
102062¢40vv6E8E
10999160 1v6E82
1009L1280926€082
[0€2Leca0ve6ERe
10et1g2cyon006€EBe
1065992¢800509€E82
108v22<006¥RERZ
108v512800v8E82
1080L1¢B0618€C82
To8182cB0918€82
102202¢80518€82
106ly2coslincge
toL1g2¢c0519€E82
108v(2<609008€E82
100£2€cB0E0HERE
106912209065LEH2
[089€12¢B0CvLEH2
1ogeecewgoeLEye
108c22cu0BeLEBE
10602€2R0v2.802
10.512<¢9050LE42
102v92<80v0L€82
10L92€¢80259¢82
1026L2<00899€02
(015v2¢B02€9€EBE
1ogs2€cyo029tc8e
10€v@1280€19€82
10624€¢00655¢C82
10625€cH065%9€E8E
10€192¢409vSEYE
10slolcy0LESERE
1021€EECHO2ESEDS
[0895€cd0625E6C
10459€c80L25¢E8E
1020€€280225€92
10220€c091st82
101512¢00¥05€082
Toeleiégovavene
102012¢<9099vc82
106€22cB0EYYEDRS
102€22cu0EvvEBe
20eleEcuoEEYEn
locloeccaoeeveee
T09E0ECHOCEYEYE
lovletcgo2Zevtne
10eioccno0lvene
108€21¢6000vEB2
10€E21<¢Q09SEEBE
1GLECECBOLEEERS
T00ssEcwoLEZEEse
102a9€<g092Ecde
109v602B0€lER2
101cvece09S2€8E

YIUWNN
NOILVLS

SiE
Ve
(X34
24€
1€
0LE
69¢
89t
19¢
99¢€
S99t
v9€
€9€
¢9¢
19¢
09¢
6st
8s€
LSE
95t
1113
*5€
€S€E
25€
1s€
0st
6yt
0vE
19¢€
9vt
SvE
e
€vE
cve
1e€
[ 11
6EE
8te
L€€
9€ee
SEE
*€€
tee
[1% %
1E€
(1%
62€
92¢
12€
92t
S2¢€
*2€
[ X414
22¢

*ON
*$80

63

T

a

h WP Ny,

dose

e

en




Y13 SYNZLIMOHWVSSYH

VI3  CYNZLIMOHVSSVH

V14 SUNZLI MOHVSSYH) aN 2
dnv) ON

L] ay¥vzzli8e

NN LSuld ELLLAES A
YIANMO 40 3NN

JI1S3N0Q

asn
CETR L]

NYQIY0T4 A¥VILY¥3AL * * *
NYQI¥0T4 AMVILN3L v S6 091

ALNNOD OONVNYIH

(ND) (14} (14)
43130 Hl1d430 Hld3Q
434IN0VY  ~vIad ONISVD ARkL]

P3nULIUOT--5( (3M JO Pu0d3yg---¢| a{qel

v0L228
201228
Y0ELle
€228
vle2ls
o18lee

3anil
-9NOI

otEeul
6EEYE2
L1€99l
0v0e82
6€094y2
LS6E8S

agnil
-iv7

2090L2¢H00EE VY2
1090L2¢B06EEYE2
2090€€culLItE Yy
10€29€cB0090942
108162¢8006E09¥2
1001y lcH0LS6EYS

LECLI]
NOTLVLS

18€
08€
6L¢€
73+
LLE
9L€

*ON
14

64




SIONII] sSN4Am0

5950

AJAUNS 1039 S n

595N

NKOPM 3113709

NOSNIHOY
JINUSVYAN
SHYVd

HI1178
NVYWALL JAa
NIOWNYH 4N
S RRI-T-ED]
S T lusIn
ANYdWOD 110 NNS
LELY. ] b

SA3Ix 8vQ3D

SAIN ¥VQ3) NMmOL
SA3IHUNY 80

A3IN BVQ3D

3IWiN 3IxlQ
ALNNOD AA3D
IHL309 L T

avod 3m1039
S9SN

HONVH £ % L
sS9sn

dNVD INNKH

390070
S3INVr
Sinvr
aIYNOQ

VYRIOMN

3¢ JUDR -1
NAOLIINNYA LV dQ S21 JwOd
ALNNO) AA3D
NMOLIINNVA
NROL33WUNVA

d¥0d ¥3IMud V4

NAQL I33NNVA

T4 CNMOLIINNVA LV
IINVA LY T13A G 421 dWOd
¥3QI3NHIS

w0l SALONX
SLLIONX 3IN3ION3

S3IWVYF 1838V

r NOauv(Q
NISIBVOA SVHD

S9SN

S9SN

TI304vd W YD

S9SN

S9SN

S9SN

S9SN

vl4 40 3iviS
NOLSITT A

InVYN L1SHI4 INYN LSV
YINMKO 40 INVN

211S3n00
J3ISNNN
QISNNN
QA3SNNN
GISHNN
d3SNNN
NOLLYOINAL
21153n00

J11S4n00
%J01S
Jlland
Q3ISNNN
21153m0Q
¥3IH10
J11S3m0G
o178nd
J11and
U3ISNNN
Ji8nd
AdLSNONT
2178nd
%J01S
Q3ISNNN
Q3ISANN
J11S3n0Q
Q3ISNNN
g3IsnNNN
Q3SNNN
a3asnnn

G3SNNN
J178nd
21und
NOILVOluul
J17and

Q3SNNN
¥J201S
NOTAVYOTHY]
Q3SNNN
Q3SNNN
J3SNNN
Q3SNNN
Q3SNNN
31453mQQ
Q3SNNN
Q3SNNN
Q3ISNNN
Q3ASNNN
J1iS3m00
J17end

sn
LEVS L)

NVQ1d0Nd Auviladl
NYUId0T4 Ad9llddlL
NYUId04 Advilaeldl
NYQlY¥014 Auviladl
NVUIH01d AdVviLd3l
NVYUTY0T14 AdvIidil
NYUTdOYS Anvlly3l
NYUTJ0d Agv]LlE3l
NYUIH0 14 AuVildall
NVQId0T13d AyviiYil
NVU1d01d4 Aagvliadl
NVUIdUTd Agvlivil
NYUIH01S AaviiviL
NYUIS01d Anviiu3l

NVCIN0TYd Auviiy3l
NYQIH014 A8vILBIL
NYQI¥04 AdviL®iL
NV(UI8014 AdvIL®dL
NVQI807d A¥V1Ld3L
NYQ13807Y3 Advlidil
ONVS NVISILUYNOM ANV]ILB3L
NVYQIH0Td AnvV]IlH3L
NYQI80d ANYILY¥3L
NYQld014 Adv]ld3L
NYUIH0T14 AbY]L¥3L
NYQIN0Td Auviidil
NYUId0Td AdvVIid3L
NYQId01d AuvIiNIL
NYQIH0Td Auv]id3L
INOLISINIT NHVd NOAV 3IN3D03
NYUIY04 AdvILNIL
NYQUId014 AuviLiNal
NYGQIHO04 Anviividl
NYQIY¥0J A¥VILYEIL
NYQI3074 AdvILiYE3IL
NYQL3074 Auv]iisii
NVQIY0d AuviiN3l
NYQIY0 TS Auv]iiddl
NYQIH0Yd ABVILINIL
NVAId014 ANVILIN3L
NYQJd074 Adviid3L
NYQId01d Ayv]ILI¥3L
NYO1d074 AovIidil
ONYS NVIS3LUVYNON A8VILH3L
NYQI14014 Anv]i¥3i
NYQlaQG 4 Auviied)
ONVS NVISILMYNON AuvIL¥IL
NVOId014d AuvVILAYIL
ONYS NVYISILUVYNON AYVIAIM3L
NYOI¥0d AMYILINIL
NYQId4014 AuvIidil
NYQIH01d AuvIiNiL

¥3slnov

v 89
9 .
9 .
2 .
2 .
- .
€ .
IS .
v g
2 .
v .
" .
' .
21 *
8 .
8 .
8 .
v .
1 .
€ .
2 .
4 *1
€ .
4 T4
2 .
1 .
€ .
. .
N .
v .
9 (-1
v .
9 .
. .
. .
v .
2 .
9 .
2 -
2 .
2 .
e 61
4 I3
[ -4
2 A
v 29
e (€
9 **9
2 .
8 .

ALNNOD AAIT

(ND) (P¥ )]
4313w H1d30
-¥1Q ONISVYD

panuULIu0)--S| [9M 40 Ppu0d3y---¢| a|qe]

96
16
€L
<L
0ot
89
sl
Y6l

021
ooe
601
oot
8e001

16
w6
901
901
ot
62
0€

[43
St
Lt
o1
91
12
oee

2s
6S
sst

0s2
0se
i
61
sts
LS

(1%
2e
*9
09
12
L9
*€
sel

[T}

14)
®id30
1138

L59928
Llvely
'3 £7-4"]
Y59328
Sevely
vasees
L2810 4°]
lEwels
te6el8
169228
wlvele
62€v28
otelciw
vleele
ay9v28
614€28
9264924
9010€8
6110€8
gl110€8
628c28
rz2eves
62628
92L€28
608¢e28
1e2eee
6v8E2H
950928
LEEEZH
9GEE28
s21v2e
€2lv2e
CACA 4]
€12v29
6t0vee
RCAZL]
€2€%28
wlEeee
662928
1s1e28
(stv2e
910928
2t1092e
02evey
61.828
6lLE28
geotee
ly9€28
Le9t28
ttLeee
1tlicee
1$3324°]
0sL228

30N
=-9NO

Lielee
ol6l6e
L0dl6c
90ut6e
e2iLee
elLle6l
ZlLtee
¥59162
699162
029162
9lalee
80S162
LEYLGE
9Evioe
oletee
0sllee
802162
gll1e62
sq0l62
8yol162
v00162
v280062
129062
509062
1ss062
€0s062
20%0062
yvEQO2
s0€062
10e062
0£20062
st2oe6e
S0206¢
to2o062
202062
102062
002062
002062
002062
951062
asl062
€stlo62
151062
8eloee
gel1062
8Elo6e
621062
gltoe2
@l1062
ertoee
2ttoe2
¥00062
ote2we

3onil
=-1¥1

10L999¢80LTol6E
10T1vEce0Ol6l62
100595cu0L08162
109595¢80908162
10SyvEcBOt2llod
1002s€EcH061L162
loglsec802iLlee
101E92<cB095916¢
00€26E<B06¥9162
101992<60029162
1091veeyoviatee
106<€9¢B080G162
100162cH0LEYIOH2
100162c¢u09€Ev162
1059949¢8001€162
10619EcB00S2162
109265240802162
To9vtoeeo8titted
106110£080550162
109110e80890162
10628€¢80%00162
101¢20€EB0Y2B062
1062€€¢00129062
10924€¢80509062
10608E280155062
101€2€<H0€05062
10699€€802090062
109509c80vv€E062
10LECECBOS0E062
109s€€28010€062
tos2iego0€e062
1o€c1vésos12062
10212veu0502062
10E129280£02062
106£09260202062
totrt2e2pot02062
10€2E¥280002062
1081Ev<B0002062
1065292680002062
101919260951062
10151280591 062
10910v200€ES1062
102109¢B0151062
1002€v20808€1062
20612.€¢808€1062
1061L£2808€1062
t0826EcB08Z1062
20lv9EchOBI 1062
10lv9€eB0011062
20tlsieesoetilone
10114€2002110062
10199vc0v00062
100542¢8001€E2092

LEL LD
NOLivLS

%€y
€Ey
cEY
ey
('] ]
62y
8ce
L2y
92y
T4
A\ A
€2y
244
(4]
oze
61¢
L2824
iy
9y
Sly
*ie
€ly
ey
198
oty
609
80y
10¢
90¢
S0y
Y0y
€0y
c0y
10¢
00y
66¢€
86t
L6€
96¢
set
r6t
€6E
26€
16€
06
(113
11
418€
96¢€
SOE
L4
€8
29€

*ON
*seo

65




Py SR

\
TONN

¥
il

e

< P
NOTLV3NIIN NVYOIY0d AnvIiyiy * * M 809628 SISE62 008095<80S15E62 agy -
NOIiv3Iud3y NYQl801d AuVILNIg . M M 10949268 Tl%EL2 00L095csU11SE6E L5y
39400 a3SNNN NVQIMOTd ABYILN3IY * . 1€ LEvv2E L21Ee6e 10LEvycB0L21ES6S 95y
NOSVIIO 1 W J11S3W0Q NVQId0Td AuVILi¥3L b4 . (i34 sEvv28 G2l€62 10SE99<¢60621E62 SSY m
40 31viS VYUlu074 NOLILIV3I¥IIY NVOIu01d AuvIiLd3lL M * * LE£8928 226262 00L£8G9c80226262 "y ¥
340N AGUI3NM J178nd NVUI8074 AMVILIHIL P4 N 1 LET1S28  u2e626¢ 10LE192800202062 €5y K
GNY43IHD ALID 2178nd NYQI S04 ABVILIN3L 9 M S8 LE1S928  9v8262 10E€EE£15<¢B0YYBEHS 2S¢
H3IGWNT ONUNNNHQ AHLSNONI] NVUI®0Td ABVILG3L £ ¢ S 291628 Evulol 102v16290€Ev8202 gy
SA3INLYA Q3SNNN NVQI40714 Auvilw3i 2 M a1 L21ees 1262 10eclEc0lliLeoe 05y
NOILV3YIIY NVQI¥0Td AavIixal ° M * L6192y 204262 00LS5tveg020L262 (-3 44
I3Uavk 3 M 2178nd NvQId01d ABvILY3L b * L2 2legeds  Uy9262 10218€c60099262 gyy K
NI44la9 °w *D 3178nd 2 * L92 H0gt2e vE9262 10809€EcB08E9202 LYy
Swiw I Lu380v  NOILVOIYY] NVQIY0Td A¥VIiy3L 22 M 0y 949928 009262 1005552¥0009262 Sve
NOLiHYSE Q3ISNNN NYQI¥0d AdV1Ly3l * M 02 vE8Ze8  LEvZLL 100€92cu00E Y202 ave
-2 T B T Q3SNNN NVUI¥0Td A¥VILY3L 8 gt %01 919¢28 Gle2oue 109192¢8051€2062 ey
113083 Filws %201S NVOId0d AMVILN3IL 9 08 %6 LELECY O01E262 10LEL€Ecu001€E20E £vy
304400m EPS LY ] Q3SNNN NYQId01d ANVILd431 21 €1l 102 oEleee  L0€E26e 106€1EcH0L0L 2062 44
NOLSITIm 2178nd NVQI¥0Td AdVILid3L 2t LAt 00€ (69228 L0E262 101592¢c80L08262 1544
180aulv NAOLSTITIm 2178nd NVQId014 AdVIiu3l 3 ¢ sel ¢2udly  t£v1262 102<282c0EY1262 0wy
31V1iS3 NOSdwOHL a3snnNn NYQI¥04 AuvIiN3l gl * 6L9 622928 o60126¢ (06<2vcu060i26< 6€Y
AVaUN3Id NOILVvOIuYI NVQId04 AuvVIty3ll 21 102 222 tGEE2B 2€026¢2 TUELEECH02ED26Z ety
211mvH0 J11S3w00 NVQId0d AdVIid3l v 08 S6 650E28 600262 106950€<80600262 LEY
J11S3W0Q NVOIN0Td ABVILYIL k4 ¢ . 2ESECH 656162 102€5€¢50656162 9¢cy ’
9 a38nw J211S3w00 NYQId0Td ANVILIH3L 4 Sy Sy L0EE28 9v2elee T0LUEECBOIZHTILE Sty

ALNNOD AA3T

(NI} (14) (W}
INYN L5ald 3NN LSV sn 4313W H1430 H1d30 3aNil1 oniy L ELL L] “ON
YINMO 40 ImVWN - XS L] ¥3I3Inov =vIQ ONISV) 13m ~9nN0T -1v7 NOILVLS °S80

panuULIu0)--S[{aM 40 pJODay---"¢| alqel




CIAERS 04, : Q3ISnNn NYUlHC 1y adviigdl - M 09 the o - e 062 10906 TcvlL 062 lig
R AT Qq3ISNNN 9 . 2! 67 70~ 99£0062 €06ct ceu090E06e ots
A3A00NS VW3~ 5 N 0 4SNNN NVOTHC YIS AbVLLEI) 9 . 9t Wl <o w0E062 2U8ctdcBUS0L0bL 605
738 WS AIABNS 03y S N ANVS NRPISILIEYNON SN3FIOLST 3T * M 0l ¥t sdy 90002 1088090002 @0s
AB3IS 153804 S 1 J17dnd NvUldl 'y AB91L43) M * ‘ Gesrmle 008062 100257 1w000L06C 108
vl3 AUTYINNDY J1end NVl 15 aoviindl L . Y9¢ i dd 862002 109t £2¢80852062 90s
v3 AU TENN J178na NY 4 4 aaviigd) [} N LT Ytiodn  9%06¢ 109t L2cu045£06¢ S0s
AJAECS gL S Q3snan UNVS NVLISHLEVNUN eV iiMdl z . 14 in.cd 0G200¢ 2u0160cb005200¢ v0s
A IAENS Way S UASNNN NVGIde 14 a0¥lia3y P4 . (] Vieide 062068 100160¢H005206¢2 €0s
AINY e g v Ry RO TaNNDY WVOTal V4 anvildidl ¢ M ¢ byvvedn  L9c0be 10€992<cu0Lvc06¢ 20
SEONS AU Sasuu UISNNN NVCIaCTs aaviladl 3 * gy tle¢dy eEl006¢ 10€Lledeu06E20062 los
SYONT 20 Saan) ¥J304S NVGIaU 14 AdVilady € . te Hlvldy wEc0be 1081vlc¢808ECO6L 005
ISme~ LV WOLi0B lla) NYOINUS ADVildgdl ¢ * A 1L 1d8  HEZO06Z E0TIElcBOBECOLE 66y
TSweye AV mOLiI0E 1Ll NVYGI®C 1s AoViLa3l ‘ . 6S% LY e ldy  wvELOD6L 2011E1eB0EL06E LT3
30N Lulle Tuad NYUINO 14 AaVvliddy M © vt Lleley  YECO6Z L0VItlcoOBECOLL 16y
SHINI 30 Sa¥v Q3SNNN NYQINGTS AaVign3y t M cy tuZldy  HEL06¢ 106021¢w08E2062 96y
LR VERLERVEL QISNNS NYQIuu Y4 Aoviladi (14 . 1% vlucey LE2062 100192c0LE206¢ S6v
A3Aans 04w S n Q3snnn NVUIa0 1 Anviigdd 4 ° ch vlwdely (22062 10805<cbL22062 6y
NYmd3i1Y 9 (1 iVoo J1748na NYQIH0Ys saViladl v ¢ ¥t ve9sle 022062 [00cwSiBuLL2062 t6Y
A83S Llsdnus s 1 khd NVOQIHCTYY Aov]iniy * M * tSd7lB (220062 1005svln002¢0062 26%
IS Ls 92+ LT U3dmiLLd NY(QI804 AaVILid3y M . Sty cgduis  9laoes 102€20<809120062 l6y
9ON3 sadul S 1! gasnnn NVGI8G1d AavVILEdl ‘ M s %Zalds  Sle0ee Toeeslenuslense 06y
NYGIHCTIY Anviladl - M g5 tE¢idn  ql2062 10€82028051206¢2 [-3:2
ANU T3 QAs  NULLYOTHHIT NYUIAC TS Aselinig ] . 2ol 02vide  viz2oee 100<¢v1eu0E 1200 124
T3A4C T M NOILVOIYMI NYQISC14 Aavitaldy [°] . tel t2oucs 951062 10€200cH09510062 LB
AIABNS 039 S N G3ISNNN NVUI®C Ty wavilygl ” N H VEE I¢E  2ET1062 100eE1cB02E 1062 98¢y
A3ZAMNS 03¢ s N dasnnn NVQINOTd Aov]idids ” ° 0¢ u2eody  ogloee 100<¢802000€10062 S8
lVyag Ssun dN TISNTLS T M NYQIdUTYd AoViidll - M S°GeL vleleld ©0106¢ 108lolcb0B801062 *8y
A3AYNS 3w S n a3IsnnNn NVQIYGTs AdVItad) © * S 0161y 901062 100161¢u0901062 €8y
¢ ON SHVY0 NClavm NYQId0T1d AdVILY L M M M Gvilds  €01062 10Sv01cw0EOlO62 4L B
YIV¥ag SSO0d an IISNVLS T R NVQIHCIs AagVilgil M . EAd vooléy  10106¢ 108v61cH0101062 lge <
3CHNOW CAQTT NOILVOIbnl NYUIHM0Ts AdVILia3d ) . et 799028 lS0062 109990¢80450062 08y
SONVIHOIN ¥4 NIUDV4d 8 1 NVGIdU3 AsYIld83) . . 96 vl6128 ¢S0062 1ovleolduv0250002 6Ly
NVUIHCY AdV1iddi . . 9 120¢28 620062 1010280620062 Hiy
SG NYIHOIW YUI&04 NVUId0Td AdV]1Lla3L * . Is 0e6l2y 900062 1009610900062 Ly
SG NYIHOIW vUlu80y4 NVQId0Td AMYILiN3Y © . 1s Slslew 900062 208161c80900062 9Ly
SO NYIHOIM v0la07a NVQIY0TS Auvitaeidl ° . edie sleldu  90006¢ 10S161¢B0900062 SLy
€ ON SXV0O m0lyvm NYUIN0IS ANvYIL¥3L . ¢ oLl 6€0128 896582 106€01260856582 ol
1 ON SHY0 NOIdVA NVQIN0T4 AgYILNIL ° . ort BEOIZB 8S6G8E 108t 01c@0856562 [ ¥R 4
NOLSNHOr X J11S3K00 NVYQId073 AyvILladl . * (3] 29vl28 Lvy6Sue 102vv1cB0LYOSE2 2Ly
¥ S3ITIVIS A3 NOLLVOINMMI NVQ1d014 A¥VILYIL 9 . 00s 022918  0v6Su¥e 10022S1800v6582 Tiv
A3ABNS 039 S N A3ISNNN NYQIdCTd AYVILiNIL 4 ¢ 3 4 a2eled  EEeSEe 10Sc61<c80EEOSHE oLy
ZL33MS M J11sS3n0Q NYQIY0T4 AyvILY¥3L i * vel 022u2e 0E6S8BLE 100¢20cH00€6582 69¢
dW¥D WS 14 AM¥II S3INOLS NYQGId0d AgViLlEIL M M . ¥90228  0265Y2 108%502¢800206582 99¢
3 NOSIIN 211S3m0Q NYOIY0d Ayviiy3l 9 . eslt 60091y w2656 10S06%180026562 L9¢
HONYY X AZYT GIASNND NYGI¥0 S Auviiydy . . 1901 206028 B06SBe 10%060¢80806582 9%y
HONVa X AZVT o1 328 NYQIY01d AuvILld3L . . e *06028 Y06SUE 1040908080652 $9y
HONTY X AZ¥1 G3ISHNN NYQId074 Aygvllingl 9 . 99 024028 0065W2 100<10c80006562 9
¥4 SYIIYQ LY LINNH NOOBO9 NVQI¥0Ts AyVIle3y . ¢ S6 6120c8 9498542 106120¢B8095859¢ €9y
NNAMY QuYNOIT NOILVOINHI NVQINCTd Auvilddl 9 M LSt 0€EVy  0SBSNHE 100e€02800565Ye 29¢
SYROHL W O NOILVOIuNI NYQIY0d A¥VILIN3L 4 . S¢2 242 TR E 1-1 T4 10212vlgolvesee 19¢
1 INvy0 ND01S NVQOIY¥0Td Apvii¥3IL . ¢ * ¥06128 O0vugee 008061¢800vysHe 09y
NVG148074 A¥YILlYIL N . vlt 60L%18 6LLGHE 1060Lv1806E L1582 65y

AINNOD NOIYVN

(N1) (14d) (14)
3nwYN ISHIAS INYN LSV asn 43i3n H1d30 Hld3d 3001l antl HIHWON *ON
YINAO 40 INVN Y3LVA 434INO0Y  -vIQ ONISYD RRkL] =901 -1v7 NOILVLS °Sd0

pPanuLluo)--S[|8M JO pJod3y--"€| d|qel




I13IALN08 NOLHIL J11S3m0Q NVYQI4014 AdVILY3L 4 M 18 €1E028 026062 10£1€0¢800268062 S9¢

SWNIS dw 311S3w0Q NVYQId074 AoV[i83L M . oSl »GLe28 018062 1099.2¢B0018062 ¥9¢

10N HONVW QI3Y  IV1D83WN0D NVQId01d Auv]llid3l ° M Si 0g9028 018062 200£90<80018062 | X1

39YVYAYS SI113 J1183w00Q NYQId01d AuVIL1¥3L € M SL 0€9028 018062 100€90260018062 29%

A3AMNS 1039 $ N Q3SNNN NYQId074 AuvVily3l 9 . ottt 062062w 0lB0O6Z 100520¢80018062 19s

d3 NLV3IH JINNOH Jd3SNNN NYQI140Td A8VILd¥3IL ” ° [ 0sliey 008062 100611¢800080062 09g

Yl3Nl bW 311300 NYQIY0T4d AYViidu3l € . 0Ll 96228 ©9L062 10€962<8085L062 [-3-34

WYY Hn J11S3n00 NYQI&01d AdVILIN3L € M 9t€ w212y 251062 10821€<8025L062 ess

S38IV MOENIVY Q3ISNNN NYQId01d AuVIiy3l ¢ M eL L1L228 261062 101142¢8025L062 189

BIMHSI N ow JI1S3n00 NVQId&01d ABVIivIL € . €0t LLIE2e 152062 10L11E28015L2062 9S8

ALNNOD NOIHVW Q3ISNNN NVQI&014 A¥VILYIL * M L€ 06E028 0Gi002 10049€0280052062 £1-1

023 37110 SIadON a3SNNN NYQIN0Td ABYIi83L v . o2t 00LSI8 05L0862 1000451800520062 56

SHIOGNYS Hn J1153m04 NVQIY0d4 AdvIidaL € . 0s2 L90t28 691062 10490€E<CB069L062 €8S

341V SIHHON g3asnNN NYQIY0d ABVILdIL . * gL SEQles  SvL062 10S9€E51c80SvL062 43

A3A¥NS 039 § N G3ISNNN NVQId074 AdV]ILH3L 4 * 298 000128 0vL062 100001¢cy00%L06¢ 155

AJAMNS 039 S N Q3ISNNN ONVYS NVIS3ILHVNON AB8VIiYidL 1 * 8l 159228 6£L062 20L592¢H06E£L062 0ss

AJAYNS 1039 S N QG3SNNN NVQIHO0T4 ABVLIiH3L 2l M 9% 1LG%22w 6ELO6Z 1045%2¢c06€L062 6%§

Y3INN3IXN 3 A J1153n0Q ONVS NYISILHYNON AMVILN3IL 2 . (1% Ovesly  0€L062 1009951800€2062 8YG

A3AMNS 1039 S N G3ISNNN NYQI¥0T4 ABVILH3L 4 . 161 061028 001062 100510¢8000L062 14s

#3Qm07 a4 NONY3A J11S3n0Q0 NVQINOTd ABVILIY¥3L v M 29 0ESU2E 069062 200€40<80059062 9¢s

43AM0 O NONY3IA NOTLVOIMMI NVQI¥0Td ABVILH3L 9 M o1t VESO28 059062 100€90<¢80059906¢ Sés

AdYd3d 394039 a3SNNN NVOIY0Td AUVIL83L € i BL 059028 £99062 100590¢B0E9906< 95

A3A¥NS 039 S N Q3SNNN ONVS NVISILYVNON AHV]L1¥31 4 * [ 24 108128 €£29062 20L081cB0E29062 €95

A3A8NS 1039 S N Q3sNNN NYQId0Td AuVILld3L 4 * 09 L0818 €29062 10L081<¢80E29062 2%s

SINAOD JINNNT J11S3W0a NVQI®01d ABVIiYil ¢ o 0g 00802y 029062 100080280029062 ivs

SONINAS MOBNIvY NO1Llvolasl NYQId03 AMVILIN3L 9 ° 0ol gv1228 919062 108%.2<80919062 0vsg

NO1iv3INd3M NYQ1407d ABVIiNI) M * * 919¢28 ©09062 009192¢80809062 6tS

FI388NE SIYHON  NOLLvIIY¥AI NYQIn014 AaViladl * M 0y LYvy2e 255062 10L9%0c80255062 $ES

A¥3S 1S3¥04 S N Ji8nd NVGIH0T4 AuVILiNal v . Sl vELETE 065062 100€6€180055062 LES

02 37110 SId30N G3SANN NYQI40714 AuvVIiy¥3L 9 . 0ttt VEPSI8 0ES06L 100e951800€E50062 9€s
A3AHNS 039 S N U3sSnNNN NYQIHd0Td AuvVilydl 9 . 424 101228 915062 10L042¢80%16062 SES %

SHYONI 40 SdH0D Q3ISNNN NVQId04 AYYILYTL % b 6c 019028 015062 100190¢80015062 S

4018 SSOw LV 113m 80 S9SN NVQ14074 AuVIL1H3)L * ¢ see v0ESLE 4S9 006¢ 1090€ES180559062 €es

A3A¥NS 1039 S N d3snNn NVQId074 AaVila3l A4 . £6 60522y Lyv06l 106052¢80Lv%06¢ 2€e

NV3IG WIf d3SNNN NYQIY0d AYVILH¥IL * . 0s 1€9028 9yv062 10TE¥0<cE09?9062 1es

A3AuNS 1039 S N G3SNNN NVOIH0d AYMVILINM3L { . ¥9 06128 12%06¢ 208061cb012v0062 [ 39

A3A¥NS W03 S N Q3ISNNN NVQI¥014 AuViid3dL 4 . 69 #0128 129062 108061c¢8012%0062 62s

A¥3S 1S3IN04 S 11 IVIDZIWWO0D NVQI¥0Td A¥91ly3L * * L6 u28vle 029062 10028918002%006¢ 82s

02 3Hi309 1 1 AYLSNGONIT NVQIYCd ADVILINIL v . St 90L228 609062 1090L2¢8060%062 ies

0D 3IML3uv9 4 ELREE! NVQId0Ts AoVILid3l 9 * Sl 60.28 90%06¢ 1050L2¢8090%062 9es

03 3ml3us L r 2178nd NYQIH0Ts AMV]LIYIL 4 * gl 202228 S0%062 10£022¢8050%062 s2s

ALINMO~ LNV A3TIVA NN3IL NVYQId0TS AdVif¥3L ° d LRSI 299228 r0%062 102992¢B090v062 *"’s

A3ANS 1049 S 0 G3SNNN NYG1HC14 AcViidil A4 M og 016028 vOv06Ll 100160c80009062 €2s

NOTI3INNNG ALTD Q3SNNN NVCGIH0Td ABViLIY3L A M 001 18228 6SE062 102162¢B065E002 22%

INVH) 4 8 U3SNNN NYGIYO04 ABVILH3L * * 89 014128 0%E062 100islcw009€062 12¢

3NVeD 4 ¥ G3SNNN NVUIY¥0d Aaviiyi3dL * * L olelds  (ec06l woit1c800vt002 ves

MITAIVIIAS ALID 2178n4d NVYGIdCTId AYVILN3L M . 00E c2eyd8 0%E06¢ 102¢€0c80UYEODC 61

MITAININ ALlDD J178nd NYQI40d AavIinu3l M . 00¢€ 028028 6EE06Z 100et0c806€EL062 81¢%

1AV Ins D v da3snNn NVYCINGT4 AdVLLlY3L * * 002 »26d2t EEE062 10vcolcBOEEL06E Lis

[8gS LOUA aVIN 113IM 95Xy NVQIW0T4 AoVIig3L ° * st LEBC2E  G2E062 104£u2<680528062 91s

¥4m01  Iul4 NOTIINNNG NVQIAH0T4 ABVILY3l M M * “2€e28  v1£062 105¢e2e80vicose Sis

AJAMNS 039 S A G3ISNNN ONYS NYISILYVNON AdVILiw3i é hd ge 80Gecd  21E062 208042c5021L062 ®1s

A3IAMNS 039 S N Q3SNNN NVOIYOTd Auviiy3L 9 . 061 ¥05¢e8  2l1E0862 1090%2¢8021€£062 €1s

INILLIU TNvg Q3SNNN NVUIN04 AdvILd3l ® . L2} €20eey  Z1€062 10Ee0gcu02le062 els

ALNNQD NOTHVW
(nND) (134) (14)
InYN 1Syl d Inve 1SYY asn 3313w Hld30 Hld30 30m1] 3gn1l H3IENON *ON
¥INAD 40 Inv HILVYA 4341N0v  ~vIQ 9ONISYD RREL -9n07 -tv1 NOILVLS °S80
Ea panuiluo)--Si|am 4o paod3g-~'€L dl9e]




AB3S 1S3wuas S 0 1 9nd NYQldu1s AaVilall 9 * By 020918 wvollel 100205160001102 619

LsAU9 5N NOILV3®I3d * * o2lvly  00lle2 006<2ylvw0001t62 ul9
SH 1S3404 A35NNN NYUIdCd Aaviiagdy vi * 0oy 299028 66016¢ 102590<860650162 L19
vIVI0 40 ALlD J1180d NVUI%Cd Abv1idlyg 21 ° [11-13 *08028 LS016¢2 109080¢¥0L90162 919
aIxaV¥d 44903 J14S3m00Q NVO14014 AnvViigdl . * sit YeEUCH  LS0162 TovEEQeHOLSOT62 sle
vIvI0 40 ALlD 218Ny NVAT8014 Auviledy ot * 15°7 G080 950162 105080<60950162 v19
vIVIOU 40 ALDD Q3ISNNt NYUTHUId A8YIiadL * ¢ Sel L9L028 950162 10L9L0<80950162 €19
VIVIU 40 ALID GASNANN NVUIa07d Aaviu3l * ¢ * 52902W L5016l 105250¢80550162 219
¥v20 30 ALID G3SNNN NYGI8073 Agviiddg ¢ * Crat 61,L028 €60162 106120¢c90€S0T62 tie
3A009SNK H & J11S3W0Q NYUI801d AgviLady € * g21 0seuly 260162 100S90¢60250162 (2%
10 3iNOD  (OdURLYY NYUT80d Agvilydyl . M oot €212y 060162 10ECYI<cB00501062 609
YI¥JI0 40U ALlD Jiland NVUIH04 Aaviinll 0¢e ¢ set 118328 e6v0162 101100<806%0162 409
ALNNQD NULave J11$3n0Q NVOTA4014 AuVILiygdL A . 001 ueeleg ovole2 1602»1¢900%01n2 L9
vIVIU 40 ALID [SEFTLL N NVQI8014d AgV1Lly3l * o i oEgUdy 090162 108£80<800v0162 909
vIVI0 40U ALID U3sSnNN NVQIH0T4 A8vVILlgIL o M * 9540208 ©BEOl62 10954 0¢u08E0102 509
¥Ivd0 40 ALID G3ISONN NYQId0d AuviLiygdl . o * LELU28  vEODlel 10LEL0280%€0162 909
NOSNluld W m J.1S3W0C NYQId01d AuvIiiy3l v * otre 0GeEUey  oE0t62 1009€0¢800€E0162 €09
A3A¥NS 039 S N SANN NVJIH0d Aaviiadl 4 * €81 VE0028 0EO0T6E 100t 00<BOOEOTOS 209
¥3S 183402 S N G ONN NVGIg0d ABVILlE3L ° M ogt voeele 0€0162 10002G1600€0162 109
SHONI 20 5a¥0) ds NN NVOIN04 Auvilg3l 9 * 0L€ 0gSvie  0€o0lel 1005140080162 009
N3IHDIXNOWVm ¥ % 211s )a NYQI80714 Auvild3l * M * £99028 G2o0l6e 10€990<804620162 665
vIvJ30 30 ALDD 3t NN NVQI4074 Aavildil * ° * YnLU28  veluled 109920280920162 g6s
¥IYIU 30 ALID Q3¢ NN NVOINOTd AMVILY3] * * 61 ots02v 220162 100120<¢80220162 465
vIVYIOU 40 ALlD Q310NN NV0Id074 A8vIiig3l * ¢ * 6EL028 (20162 106€L0<¢80120162 965
1430 Qv0y 31915 J3ISNNN NYUTSGT4 AuvisN3ay 9 * st vsgEle  stoteg 10048ElBOSTI0T62 S65
1430 QvLas 3uVLS Q3SNNN NYUTd014 AgvVILiNIy 9 ¢ 991 0EBETIB 000162 100t8€I80000162 v6S
vIVI0 Ju Ail) J3IsSnNNN NVUld04 Agvityly * M Le 6€L028 956062 106€EL0¢B095606¢ £6%
A3AYNS 049 S N Q3ISNNN NVQIM0T4d AdVIigaL v * 98 t1E0dY  £5606¢2 10£1€0cH0ESH062 269
S3 ¥uVa MUENIVa a35NNA NVQId0d Auviival Y ° *8 211d28 156062 102112¢B0196062 les

AQGHYID NHOr Q3snNN NVOId014 Aaviisi) ¢ * SE 065028 0t6062 100550<¢w00€006¢ 06s

< 1dHd NVAIH0T4 AuvVILg3L * ¢ 6Y <g20es  9leo6e 202¢20290910606< 68S -
ON3 40 D Q3SNNN NV(GId0d AuvILy3L ve 9¢€ 184 <geude 916062 102€20<8091606¢ 88s
*ONI du02 Q3ISNNN NVQOId074 AdVILN3L £l 9y 862 £€2028 ST6062 10€E20cH0516068 i8S
YNV3laUbl 4V NOILV3YI3Y NVGIdOTd AavIldd) S * s02 9Ge22y £16062 1095v2¢u0E 106062 985
HYNOS dwv) 371117 Bel 32S NVQIdCT4 Anviiw3y * ¢ * 0s1ed8  0l6062 10051€E€800T0062 $8S
A3AYNS W39 S n G3ISNNN NYQI¥0T4 AdVIiH3) < * qY 0sv028 016062 100S90<¢¥0016062 85
SIm37 3 0371 NOLivOoludl NVUIH0S AdVI(g3L & * set L5L128 0060062 1025412080000062 €8s
sSIe 1439 211S3w0Q NVQId01d AeV]Ld3d ° * sel 00,028 006062 1000£0c¢9000606¢2 28§
NMOold W J11S3n00 NVQIdOd Aaviiniy v * 001 208128 068062 1050810068062 18s
4 TI0N» 31u3A3d Q3SNNN NYGIH, "4 AwvVILle3dlL * * S8 0goLee 0s8062 100001<60058062 08s
4 TI0NX 31udAld ¥230iS NYQIH07 4 A8YILd3L ° * ¢ 0960268 USB062 [00v60cB00G9806C 73]
NVONNG 8 3 J11S3m0C NVQId01d AuViiniy 9 . 0Ll 008028 058062 100080c80058062 aLs
¥YIVOU 3V ALID Q3snNn NVQIa01d A¥vily3l L * a2t 159028 0%v00e2 101990¢8005806< iLs
vIVIOU 40 ALID Q3SNNN NYQIdCTd A¥vILg3L v * Lt g€5028 9806 108€50cB80E Y8002 9Ls
S3IMV MOuNIve J118nd NYQIY0TS Aaviiyniyg 9 ¢ | £ 21 069dle lego6e 10098éct01v80062 SLs
adS1vA dn J11S3nW0Q NYQI80Ud Aaviigil * * el 659228 098062 106$92< - 1098062 vs
SYON3 40 54803 NYCLIH0T4 Adviig3l * * 28 90€029 oEBO6S 2090€0c-uBEBO6L €49
NYQl8074 Aogv]ilyil * * 29 90£0d8  wEBOGZ 1090¢e0cy08€8062 eLs
NVYGIHC1d Aavilyil * M 0% L0€028 LEBDOZ 1040€E0<B0LEBOGZ s
A3A¥NS 1039 S N Q3ASNNN ONVYS NVISILaVNON AgViin3y 2 * le veBaly 0€EB062 2009951800£8062 0Ls
A3Au¥NS 1039 S N A3ISNNN NY(QIZ0Td AuvIiN3) [4 * 6t1e 0v8u18 0€£8062 1u0v8S1H00EB062 69§
NOSY3INTO4 dw J21153n0Q NVGIY0Td AgviLYIL * M oet 899228 628062 108992¢80528062 89¢s
SINVY mUBNIVae NOILW3INIIY NVQId01s Agviinal 21 * 6L (o1e28 22v062 11o01ees022006e 49S
A3AMNS 1039 S N Q3SNNN NYQIH0s AuvILy3L Y ¢ (23 v2e02ee 028062 100<€0<¢B0028062 99¢s

ALINNOD NOIavh

(ND) o t14)
In¥YN LISHI4 INYN LSV asn d343w Hid30Q H1d30 3an4l anil Y38NNN *ON
YINMO 40 3IWVN d3Lvm g3dlnov  -v1a ONISVD 3. =9NO? =¥ NOILiviS °S80

pPanULIUO)=--S||@M 340 pa0d3y--"g| alqe}




INVYN ASul4

¥IvI0 40
YIvioo 40
¥ivyo 40
¥Ivl0o 40
vIvi30 30 ALID
¥IvI0 40 ALID
A3AENS 039 S N
SNI9OIK Auvn
YIVIU 40 ALDD
vI¥J20 30 ALID
¥IVOU 40 ALID
¥I¥230 40 ALID
YIvI0 40 ALDD
vIVO0 40 ALID
YIVI0 40 ALID
AJABNS 039 S N
A3A¥NS 1039 S N
YIVI0 4O ALID
YIVI0 30 ALDD
¥Iv¥J0 40 ALID
YIVI0 40 ALID
Y20 40 ALID
¥IvO0 40 ALID
vIvI0 40 ALID
vIVJI0 40 ALID
¥Iv30 40 ALID
¥vi0 40 ALID
1538804 d
1534804 &
Y3IAMYS d Q
vI¥J20 30 ALLD
¥IVI0 30 ALID
¥Iv20 40 ALID
AY3S 153404 V4
SNVH1 40 1d3d0
SNYJl 40 1d3Q
SNY4¥L 40 1ld30

ALID
ALID
ALID
ALLD

1430 QVO¥ 3LV1S
$3 Mu¥a MUGNIvVY
vI¥J0 40 ALID
vI¥I0 40 ALID
vIVI0 40 ALID
A3AMNS W39 S N
YIYO0 40 ALID
INI wavs 1V
1418KHL 4 W
¥YIvI0 40 ALID
¥I¥I0 40 ALID
14AC9 SN

¥IVI0 40 ALID
AIABNS 1039 S N
SHON3 40 SJH0D
SWON3 40 SdH0D

Imvi LSV

YINAO IO 3NN

Q3SNNN
Q3SNNN
Q3SNNN
Q3SNNN
Q3SNNN
Q3SNNN
Q3SNNN
J11S3n0Q
Q3SNNN
Q3SNNN
Q3ASNNN
Q3SNNN

Q3sSNNN
G3ISNNN
Q3SNNN
GIASNNN

Q3sNNN
Q3SNNN
G3snNNN
Q3SNNN
Q3SNNN
Q3SNNN
G3ASNNN
Q3SNNN
Q3SNNN
21153W0Q
31153n0Q
Q3SNNN
Q3SNNN
Q3SNNN
Q3SNNN
J11S3KW00
Q3SNNN
Q3SNNN
@3snnNn
Q3SNNN
Q3SNNN
G3SNNN
Q3IsSNNN
a3snnn
Q3SNNN
Q350NN
Q3SNNN
NOI1vOIHHI
214$3n00
Q3SNNN
Q3SNNN
NOILVIYIIY
J178nd
Q3SNNN
Q3ISNNN
J178nd

asn
LEYS L]

NYQId074
NYQI2014
NVYQI8074
NYQI40713
NYQI¥014
NYQId074
NYQI Y074
NYQId074
NYQIH014
NYQI4074
NVQI8014
NYQId014
NYQIN014
NYQId04
NVQIY¥0I4
ANVS NYISILUYNON
NVQ14074
NYQld014
NVOIu074
NYQI4074
NVQI8014
NYQId4014
NYQI4014
NYQI807 4
NVQId074
NYQI¥014
NVQId0T4
NYQ18014
NYgQIu014
NVQld014
NVQId074
NYJIYG T4
NYQId014
NVQId004
NYO14074
NVQIN0T1d
NVQIH04
NVOIY¥04
NYQI804
NYQIH0Td
NYQI¥014
NYQI¥014
NVQI¥074
NYQI¥0T4
NYQId073
NVQI4074
NYQI¥014
NVYQIN03
NVQId074
NYQId014
NVQId014
NVQOId07d
ONYS NVIS3LHYNON
NVOI8074

AYVILYIL
AYVILIY¥3IL
ABVILHIL
AYVILY3L
AYYILH3L
ABVIid3s
AYVILY3L
AUVIL¥3L
ABVILY3L
A¥Y1id3L
AHYILNIL
AdvIld3l
AYVILEIL
Adviid3L
AYVILNIAL
ABYILIHIL
AYvIldiL
A¥Y1l¥3)
Ad¥ILl83L
AdVILY3L
Adviiadl
Adv1ld3)
AdY1id31L
AYYILY L
A¥viidalL
ABVILYIL
Advild3il
Advllg3dl
Advilividi
AdvILldlg
AdV]Iid3L
ABviiy3L
AdYLu3L
A¥Y1ILIY3L
AdYIlY3L
Advii1d3L
Adviidgiy
AdvIlidag
AYYIL1831
AMYILE3L
AdvIL¥3IL
AYVILHIL
AdvILtd3L
AYVILYIL
AdvILld3L
AdY]1483L
AuvIid3L
AUVILYIL
AdvVILdIL
AUVILYIL
AYYILYIL
AdVILEIL
AdVilY3L
A¥V1Lly3L

u3dinov

PanNuLIu0G)--S||aM 40 pa0d3dy-~--f| a|qP;

o~

co

L]
® e s 8 e 0 e

P ON—~ Dt & s D @

(X -]
. o0

. @© .
LI 2 R I T IR ]

L 4
.

©
-
.

*® o4 0 oL o

o
4N O N

ALINNOD NOJBYHM

(ND) tun
4343w H1ld30
=v1Q ONISYD

s21
€92
121
€21
ege

06
121

o022
621

(29

[ €4
26l

[ 24
L11
901

oe
"1
(12}
Ly
iy
S8l
00s
Sel
oy

2t
s9
1o
991
992
06
0L
62l

144
esl

26
Lt

t14)

Hid3g
I 3m

e

908029
921028
€2e029
€28029
arL02e
0t6028
125028
059518
9€ELVEE
9€L028
018028
<5029
291028
262029
Q5L029
vstroge
oglo2y
Q198028
S1v02e
sg9028
SEBU2H
859028
152029
€54028
€62028
251028
006029
Ove0ly
0ve028
s2olee
2vl028
2v1028
099028
009028
€€9028
£E9028
(X T 1]
£E90es
%2658
Lpt122e
©08028
948028
629028
00902¢
02s02¢
SeEidY
vyov02l®
$08028
Sv8028
9e2+1s
908028
ootocle
ootl02e
0o0t102e

W
~9N0

2stitlee
tsitle2
0stte6e
osttee
evllee
Tellee
or1162
ost1l62
6€1162
6El1162
sE1162
9ellee
9€1162
9€1162
1eltee
oEt162
oet162
621162
621162
921162
921162
921162
sa2ltee
sellee
seltee
s2ilee
22uiee
121162
121162
o2ttee
021162
o2ttree
oattee
o2ttlee
Lrrtee
Ltitee
tyiee
L1162
sritee
2rriee
ttrre2
ottitlee
otrree
orttee
olltle2
601162
901162
€0tt1ee
20itee
101162
o0ttee
[LARY T4
00ttee
00t1e2

109080¢c 0251162
toseL0280151162
20€280280051162
10€2002800511062
102120c006v11062
100160c801IvI162
10L2502800%11062
[00svsigo0vii6e
209€L02806€1162
109€L020806E1162
1o018028CBETIT162
€0252L0¢809€1162
20254102809€1162
1025402909€1162
1066520<¢801€E1162
200s102800€1162
100510¢B00ETT16C
205180¢80621162
10s180280621162
206€080280921162
105€80¢80921162
108590280921162
10.640280521162
20€540200821 162
10€9402680821162
102540¢80521162
10006028022116¢2
200v90200t21162
lo0vvoceotl2tilee
105201200021162
202v40280021162
102vL0280021162
100990280021162
100090200021162
*0€E99260L11T62
€o0ECO0cwOLTITTOZ
20ee90cowoLlilee
toge90eooLlIIT6R
tos2estgositted
10L012cuo02llled
tosoeoceotttted
109980<000111062
to6leoceoottle
100090¢90011162
100250¢800111062
1ot lcudogitne
T0v090cw090110d
106090¢80€C0 1102
109%@0cw0201ted
009vlv1lwdldilee
10909000001 10¢
C00U10cwvoRlieg
C00J10cwoOu " 'n¢
100 10cwo0c

€L9
219
19
0L9
699
899
199
999
S99
"99
€99
299
199
099
659
es¢9
159
959
SS9
59
€S9
£41]
1$1)
0s9
6v9
09
Lv9
949
$v9
* 9
€v9
2y
|84
0v9
(1% ]
L3 ]
LE9
9%€e
S€9
* €9
€9
€9
e
oce
[ 14
[ T4
(¥4
we
e
*we
tee
e

70



-

o S ILTAREPITR P NP YR

A3A¥NS 1039 S N Q3SNNN ONVS NVIS3LdYNON AHVYILH3L 2 ¢ et 002518 018162 200045180010162
A3ANNS 1039 S N GISNNN NVOI¥01d AWYILY3L 4 . [].F] voLste otret62 100026t000109162 924
ON3 Sdy0d v S n Q3SNNN NYQId0T3d A¥VILINIL 9 * *"01 0v6vl8  0SL162 100%6%1800SLT162 [ T
AQOOW NOLLV3NIIN NYQIY01d AMVILHIL 9 (121 (121 ¢26E18 teillo2 102Z6€160€EYLTIO2 2L
. A3A¥NS 1039 S N Q3SNNN ONVYS NVISILHYNON ANVILHIL 2 M s2 029518 oOvL162 20029s1800vL162 €&
A3ANNS 039 S N Q3ISNNN NYQI&03d A¥vILiHIL 9 M o8e 029518 ovil62 10029518009L162 2l
duvI H H J11$3m00 NYQI401d AWVl LN3L v * 69 ESlice ®ELl62 loestiienoneLloe 12¢L
ON3ISNROL N J11S3M0Q0 NYQIY01d AMVILH3L . M 89 051128 oeLl62 100511£000€L162 02¢
1S314d % A J14S3n00 NYOIN0Td AYYILYIAL ¢ * a6 015028 oOcLl62 10015020900€L162 61L
SHIAH 9w Q3sSnNn NYOIY0Td AdYILIY3L 1 . €2 010028 O€ELl6Z 1001002600€ELT162 [ 27
X088 3 J J11S3wW0Q NYQId013d AuYIiy3L v . ott 006E18 oO€tLl62 10006€(B00ELTOE 13 ¢}
SdEVHIS ¥ 3 %J01S NVAI¥0T1d A¥VYILYIL v * [(1°] 008029 e62L162 100080208062L162 L
AQ3ISNNN NVQINO0T4 A¥VILNIL * * ¢ S06E18 @B2L162 20s06€18082L162 ste
Q3SNNN NYQIYO0TS AMVILMIL . i . S06€l8 @2L162 10S06cigoR2LIOC 0473
AB3S 1S3¥04 S N Q3SNNN NVOIS0Td ANVILNIL 9 * 9s1 022918  o00L162 10022610000L162 (4 7]
TN NHOP J11S3n0Q NYOIY0d AuVILiE3L v * 021t 0geez2s  0s9162 100€22280069162 el
838 1S3¥04 S N J178nd NYQId01d AdVILY3L * * ste 0sivyie 029162 10051v180029162 11
AY¥3S LSIN04 ¥4 Q3SNNN NYQIY0T4 AUVYILH3L v . v21 056128 019162 100961280019162 (2 ¥
A3ABNS 1039 S N Q3SNNN ONYS NYISILUYNON A¥V]ld3L 4 * €y 009518 009162 200055180009162 60L
A3A¥NS 039 S N Q3SNNN NYQI¥0T4 AMVILYAL v * (1) 0065168 009162 100055180009162 9oL
HLINS S 3AIN0 J11S3wW00Q NYQIH0Td AMYILY3L v . e 025028 025162 100250280025162 i0¢
1S314d NONN3A G3ISNNN NYQIH0T1d AdVYILHIY v . 69 028028 0IS162 100280¢80015162 0L
AY3S 1S3¥03 S N Q3SNNN NYQIH0Td AUVILlNAL 9 * 6Lt vo2stles osvle? 10002510005v162 S0l
SHNIdS NIANYR 211S3W0Q NVQId0T4 AWVILY¥3L 4 ¢ S 214028 Sevlee 1021202806v9162 04
$331Sn¥l 02 INOdNC NYQI&014 Auviidal * ¢ . LEBETE Eovlne 00LEBELIVOEYYIOE €oL
S3INOI vavsS J14S3w0Q NVAIH0d ANvIid3)L 2 * ' $01028 Tevioe 10502028019 %162 2oL
13sS340 1 2 %2048 NVQId01d AWVILY3L . * 9L $00228 Ovele2 106002¢80099162 ({7} i 1
NYW440T vOI J11S3n00 NVQId0T4 ANVILNIL € * 0L 004028 o0O0v(62 1000L026000%162 0oL 4
U3y A d %201S NVQIY0d AMYILIMIL . ¢ 141 809129 vSETOL2 1080912w0vSEL62 669 b
SHYVY O¥LSYD J11S3n00 NYQIY0T4 AYVILHIL 9 * set 0gei2e oOver62 100591¢B009E 162 969
94w % 321 vIVIO 311S3W00 NYQId0T4 A¥VILY3L * ¢ ost 040028 0OtEE162 10090020800€ECT62 169 ~ E
03 10 v14 dWl Q3ISNNN NVQId014 ANVILIHIL L ° 18 006029 o02¢te2 10006028002€162 969 " o
A3AMNS 1039 S n Q3SNNN NYQIH0T4 ANVILH3L L] . oy 059028 oO1ctee 1005v0¢0001CTO2 $69
SYON3 40 Sd¥0d Q3ISNNN NYQId01d A¥VILN3IL * ¢ oot 022028 olct6e 10022028001¢c162 %9
S991¥9 anNHIIN Q3SNNN NYQIHO0T4 ANVILBIL . * (73 or2sle otete2 too12s1000tct62 €69
. * . 9te6Cly (0ET162 009¢c6E19040CT062 2069 -
NO11V3¥I3Y NVQIN0T14 AMVILNIL ‘ M M [1e0ed (s2tee 00llcoco0Lseiee 169 4
ATV3IHS ABNN Q3ISNANN NVQIN0TS ANYILNIL v * S9 028518 0s2l02 100295190082162 069
SYONI 40 Sd¥0D QISANN NYQI Y04 AHVILNIL ° * 01 0vE028 092102 1009¢02B0092162 699
vI1l38vd A A 2115300 NVQId0Td AMVYILNIL e o 06 c2¥u28  tEelee 1o2<¢voceoceiee (1 1]
SHONI 40 Sd¥0d qasnnn NYQGI40Td A¥YILY¥IL € o d ve6sle  oc2lee 100veS1v00€2162 199
¥YIvI0 40 ALlD J118nd NYQI2N0T4 AdVILNHL ve * w6l L260290 (22102 1042u0¢80L22102 999
vYIvO0 40 ALID J1718nd NYQIY0Td A¥v]IldIL L T4 * [1¥4 125029 (22162 tot2soevos2etee $99
¥IVI0 40 ALID J178nd NYQIN0Id AHYILN3L v2 . 082 *16029 t22tee 1ovigocuoi2Zlee "o
10¥1d¥3T ¥V 1 AVID¥3IWK0D NVQI4074 ANVILN3L * * 29 00002y 022102 100000¢@0022162
vIvO0 40 ALID 2178Nnd NYQIH0T4 AdvILY¥IL v . 01 129029 stetee locdsoeaostielo .
vIvi0 40 ALID JI78end NVOId0T4 AdvVILdIL L T4 . $9¢2 *16020 sl2tee 10vigoc¢mosiztel -
NOLONIHYYH ™ 3 NOILVOINHI NYQId0T3 ANYILY¥3L 2 * 2% 919220 (82162 tooloZenoi02toR
TIINOW AUS8IT AYLSNONI NYQIH0TS ANVILHIL 92 ¢ oce 951029 102182 106%,0¢vol02102 !
vIV30 40 ALID Q3SNNN NYQIH0Td ABVILNIL * . sSot 024028 00210¢ 1002.029v0002162 [ T3 ]
vIv30 40 ALID 03SNNN NYQOI 3074 Auviinil [} ¢ 9 “(i029 @gT102 106640200061 162 iL9 .
YIvI0 40 ALID Q3SNNN NVQId0Y4 AMVILINIL M * lel vouole velleg 100090909581 102 "e .
Y3INAOPN 5 8 J11S3w0Q NVOIN04 ANVILIY3L 2 . e L2%020  nblteg 1004900065 1162 U
vI¥J0 40 ALID QISNNN NYOQIY0 T3 Auviinidl * * L IS (RE I'74 B TSRE ¥ tetlgoconvsite? v";e
ALNNO) NOlaYw
(N]) (19 tag
3INYN LSHld INYN LSV 3asn 93l In ~iady “ie30 W oal [ 1L AN (¥ ) *ON
YINMO 40 3INVYN UYILYM H434INOY  -v[Q ON[SY) ARE L] -y Y A N0livisS °S00

PanuULIuUO)--S||3M 4O PuOdIdY=~-"f| 2|3V




NY30 1 3 J11S3m00 . . 06l 929128 v22262 1092v1200v22262 18
MNONOA O ¥ 311S3m00Q v M [ ]:} 21vig8 22262 l1021lvi2gov2e2e [-1"73 1}
38A)1 ¥3IW00TW J11S3w0a v . 01 €0ovi2e e22262 10€0v1280v22262 [ YY)} 13
NOSQ0Q 3 V¥ 311S3m00Q . . 061 Syvl28 <22220¢2 10svvicu02eeeee LY} H
SOIONAIY M 4 J11S3m04Q v . 002 y2viee 222262 1092v1200222262 LLeL
1134¥3A37 VD JI1S3m0Q * . sit 22v128 222262 1022+1<¢80222262 9iL
S d 0713148Ivd J118nd NYO14074 AyvIine3dl M M L1y 215128 o022262 l1o21s1e80022262 SiL N
SGIONA3Y 3 | 3115300 M M ste 0lvl28 022262 1001vIcn0022262 vl
J11S3W00Q * M . €2v128 812262 10€2v1280812262 €L .
37731S30 SYHD J11S3N0Q 9 . hd Ivl28 Sle2ezg 100191280S12262 elL '
A3ANNS 039 S N Q3SNNN ONYS NYIS3ILHYNON ANVIL¥3L -4 . 69 092518 012262 100v2s180012262 e
¥J01S . * . 408128 102262 104051280402262 oLL O
N1d9Inl 3 ¢ J11S3N00C 2 hd €01 vigles s02262 109151¢80502262 694 !
FVIWONOT ¥ J11S3K0C NVQIH0T4 ANVILIYIL 4 * 801 0¥.Sl8 002262 10094S51680002262 9L
AYNS 1039 S N Q3SNNN NYQIY0Td AYvYILIS3L 9 * 06 001SI8 002262 10001S180002262 9L
NIWWINY DN © ¥ J11S3m00 2 . S9t 805129 651262 1080591<80651262 99L
34180 381 NOLILVOlNNI NYQlY0T4 AuvIL¥3L v . 401 SyEQ28 651262 10Sv€0200651262 S9L
SWyvYd 1138 08 J115S3m0Q 9 M 002 0gEviZe LSl2e2 100€v1<2080451262 *9L
A37IvE ¥ W Q3ISNNN M * * €55128 951262 10€S51280951262 €92
A31lve ¥ & J11S3m00 ° * 12 266128 951262 102551280951¢262 29¢ .
MNOVR W W J11S3m0Q 4 M te6l v05128 S51262 1090512080551262 192 i 4
Q339 30nu8 4 . M 926128 testeee 1092s1¢80€ES51262 09 _.
AHS99148 AQM J11S3m0Q 2 M s8l 925128 251262 1092s1280251262 6SL - 1
Smivy 3JL170vLS J11S3m0Q v * 191 2e9les  1stz2ee 102€91280161262 8sL 3
NITMINYIOW T 8 J11S3wW0Q v . 8el *Sy128 1S1262 10¢Sv1cu0iST262 iS4 E
SWuv4 1138 0% #2018 . hd M 609128 [(S1262 1o60v12801S1262 954
AH3S 183804 S N J11S3n00 NVOIH074 AyvIL¥aL 14 . 00s 0levl® 0S1262 100loviBO0STI262 SSL
A3AMNS 0349 S N Q3ISNNN ONYS NYISILNYNON Auvildil 4 M 22 ovgviv 061262 100v8vIBO0SI2062 "L E
39vAYS 3I[TIm J11S3mW00Q v . S91 999128 6¥1262 1089v12806v12062 €seL |
NOSNI®O¥3I1vSOs J11S3m00 v hd S6l1 oGy (28 €91262 1005v12B0CY{262 asi
NOSanOwi 9 J14S3m0Q . M 062 509128 o0vl262 105091<¢800¢1262 1s¢
NOSaNOHL S 211S3wn0Q * M sLe €09128 oOvl262 10€0912800%1262 [TYREN
SOTIONA3YS A ™ 21153m00Q ] M ¥sl yeslZe o0vi2e2 109ES1280091262 [ 173
SINYIC Luulmg J11S3m00C . M 281 S05128 091262 108051280097 2%2 173 }
SQ .INA3Y ASNY J1153m0Q M . oet S2s128 e€l1262 1062512806€ 162 IL 73 :
SWuvs L1389 08 ¥J01S * * ° slvi2g sel262 tostlvieosceieee 9L .
u318¥D NOY VYem3 211S3m0Q i d . €5y128 SEl262 10eSvYI2B0SE 1262 Syl . L
ANNT8 173A5500d 21153m00Q NVYQI8014 AdVILY3L € . oLt Ovv128 ¥ET262 100vv1280¥ET1262 ol g
00 #3dva NOSANM %2048 NYQI¥04 Auyviid¥3il . * L1t 0€0028 o0t1262 100€00¢B00€1262 €vl *
SWEv4 Lijdd OH J14S3Im00Q . * . 9¢Elc8 L21262 109v£1280L21262 4723
Swuvy 11368 04 %2018 . . . 96€12e 611262 1095e1¢80611262 1873 f
49V 1d30 S N J11S3M0Q NYQId074 AyVILH3AL 9 . 00€E 001S1I8 011262 10001S180011262 ovl Q
Swuvs L1138 VY %J04S . * . 109128 L01262 1010412680401262 6€L
NOI1v3INI3Y NVYQ1d014 Anviid3il . * . 8geEris 001262 008SEYI80001262 St H
ad0) S98dS LI¥YS  IVIDYINNOD NVOIN0Id Auvild3dl 9 hd 2L 0seevle 001262 100Se4180001262 i€
W8 ANMII=-3ixiC ¥J01S NYQI401d AuvILE3L . M 2€ 22¢e228 Llo2ee 1022€2¢80L10262 9¢¢ .
S991u9 W 3 a3snNNN NYQIY0Td AdVILN3IL € * 29 069028 St10262 100590280510262 S€L
HOUMNKH) L1S1ldvE J11S3m0Q NYJI4014 AgvIid3l 9 . F-14 026v1ie 000262 T1002g9vl680000262 YL
3744V SI144ON NOILVOIMYI NVQIN0d AdVIiNIL L4 hd €6 108028 6f£6l62 1010802806E6162 €EL
A3AMNS 039 S n Q3SNNN NVQIH04 AdVILI¥AEL 4 hd Sel 008S18 026162 10000s100026162 2€L
N38 NITHONYTION  NOILVOTYNI NVYQId0Td Adviid3dL ] . 912 0t19128 916162 1001912080916162 1€
NOLN3IL D HONKW NOILIVOI YL NYQOIY01d AuVILHIL ot . 09€ 00451ty 006162 10004S5180006162 0€L
NOLIN3L IO HONH »J201S NVQIH0T1d ANVILH¥3IL € ¢ 184 65902y stelel 106590200S€8162 62l
SWIS A f NOILVYOIWYI NYQIY0T4 AbvILNIL 9 * oel 129029 918162 104290280918162 92
AINNOD NOIOVW
(ND) (L [S¥Y)
3INYN 1Sul4 3In¥N LSV 3sNn 43130 Hid30 H1d34 3onsl 3ani} H$38NNN *ON
YWINMO 40 3IWWUN d3ilvm ¥34INOY =~-vIQ ONISYD I3m -9nN0T -1v1 NOILVLS °*S€0
paNuULIUO)--S[[aM JO PJ0Iay--"g| alqge]




T P Ve 1 -

g o

AM3S 153404 SN
AM3S LS3¥04 S N
3ONVA W WA

1S3 v OnNVISIT
AH3IS 1S3HLI S N
H1InS N O
¥3IANBVd T 304D
¥3nHvd 1 3UATD
SYW3A3N 9 &
3311w ¥0
HSOINIOW ALID
MIONUYA W H
ddWl SIaHd
AY¥3S 1S3¥04 S N
A3ANMNS 039 S N
NYIGAMIN THVH
HLINS AJUVR
SWYITTIA A¥dv]
1408 ONOWAVY
NVAsE J O

AN 40 110 QLS
INIqdN H 3
SQuVYMG3I M 1
3INOVN XNVd4
Q338 A I

FIIVA %NVE 4
ONNOA 9 H
NOSTIA M 1
quodng
L13¥3A37 ONOWNY
SQuvAg3 ¥ 1

3WYN 1S¥14 3WYN 1SV
HPNMO 40 INYN

NO1L¥3HI3Y
a3asnNn
a1780d

J11S3W0Q
21153n00
a3SNNN
211S3wW00
21153n00
G3snnn
J11S3m0C
21153m0Q
21780d
J11S3nW00
J11S3m0Q
G3SNNN
Q3SNNN
211S3m00C
21153IW00

AVIDNIWKOD

AVIJU3INNOD

%J01S
Y128 3IWN0D
J11S3m00
211S3m04Q
MJ01S
211S3w00
J141S3KW0Q
Q3SNNN
A3ISNNN
J1153KW00
J11S3KW0Q
¥J01S

3asnh
H3LVA

NVYQLa0d
NVaI¥07d
QNYS NYISILUYNON
NVQI14074
NVOId014
NVQIg014d
NvQld014d
NVOI¥01d
NVaI¥07d
NYQId07d
NVYOIY¥0d
NVQaId07d
NVQI¥0Td
NYQ14074
NVQId014
NVQ14074
NVQOI4074
NVOI¥C14
NvQI8014
NYQI¥04
NYOI¥01d
NYQId07d
NVQI4074

NYQId074

NVUId014
NYOId074

AYYILY¥3L
AUVILEIL
A¥VILN3L
AYVILiN3L
AYVILNIL
AYVILYIL
AUVIAINIL
AYVIANIAL
AYVILlN3L
AYYILIN3IL
AGVIiY3L
AYVILY¥IL
AUVILlY¥3L
A¥VIlN3L
AdVIiY¥3L
ABV1i¥3L
AYVILlY¥3L
ABYI143)
AdYILlYIL
ABY11Y3y
ABYILYIL
Advliy3il
AuVILY¥3IL

SN DAN S OO o

oy
“« s e

eME +sMODO ¢ 2D *

.

AYVYILY3L

AYVILY¥IL
AdVILHIYL

0
ety ¢ e MONOS

ALNNOD NOIBVH

(NI (14)
Y313N Hid30

434InoY ~-VIQ ONISVYD

panuiluo)--S[am 30 pJ0d3y---gl dlqel

L-T-A
6vl
66
96
062

09
09

11
091
091

22
44T
0vE

08

92
001

%
2t

86

€L

0se
vae
see
Ly
9¢€

06

(1

Hid3d
13m

¥egsie
02€4le
0g6vly
[ 2813¢"]
066518
0EYS1IB
Liveezs
005518
005518
010518
L1208
LEELZS
054518
922028
00s518
€E1S18
0y5v18
099029
0s21ese
8€90<8
01851y
0sel28
ateles
099128
$9S128
[(R823¢:]
2yslis
ostizs
osties
9gv128
615128
095128

30Nnil
~9NOT

eeocel
020€62
02oce2
0€6262
016262
006262
+68262
0€L262
0gL262
0gL262
[rez2ee
089262
069262
099262
019262
995262
0€5262
106262
008262
005262
0sv26¢
0€v206l
6v£262
952262
9¢2262
0v22e2
ge€2eee
0g22el
ogaeee
122262
s22262
v22262

aanil
-1v7

008€951808€EOES6LE
1002€5180020€62
10056y 80020€62
10015516800€6262
10056s180016262
100€95(80006262
10L192cB80%58262
2000551800€2262
10005S1800€EL262
tootrosligo0EL262
toL120¢8011L262
10L€€126005926¢
100595180059262
109220¢800%9262
1000s5180019262
10EE1S180995262
100%591800€5262
100990<80104262
100521280005262
108€90<80005262
100(851600Sv26<
1005v12800€v262
10516128069€262
100v912809522062
109551£809%2262
10019Gig0092262
102vs12808€82208
200s11¢600€2202
Tpostresooeezee
1095v1280L422262
1061s1¢80922262
100vs1280%22262

HIYHNN
NOILiVLiS

[ 24
218
(98}
(24 ]
608
908
108
908
S08
Y08
c€oe
208
108
008
66l
862
L6l
96L
S6L
6L
€64
26L
164
064
68L
-1 28
i18L
98¢
S8L
'8L
€8¢
28L

“ON
°s$80

73




INYN 1S¥14
YINRO JO 3InVYN

OnMRINS

sosn

OnA SRS

[{LLFLEY

[¢LLEL}M

S9SN

aNR4RS $8 21 1
GWRJIAS Qd 2T 1
ONASAS

OnA 3RS

AWAIRS

OnmdnS

S9SN

S9SN

S9SN

sasn

[LLFL3

UnR4AS

OnA RS

QWA JAS

S9SN

[« LLFLI

ORASAS

(UL FT Y

[«L LF 1Y

[{LLYLI

URRINS

Onm 4IRS

ONM SRS

[sLL¥T 3

[FLLET Y

[{LL¥LH

[{CLYLI

QWAIRS Sx (T 1
OWAIAS ax 1T 1
$9SN

SSINDAD HIWNND
QWA IRS

[« LFL}Y

[T FLLY

QR IAS

LLFLEY

[.LLFLES

UNMIRS

gGuRiIAS SW (T 1
OHAJAS wWW TT 1
OW4AS OW TT 1
OHA SRS

[¢LLFLEY

[CLFLHY

QWA IRS

[LLFT 1Y

OuAINS

INYN LSV

Q3SNNN
QISNNN
Q3SNNN
J3ISNNN
J3ISNNN
Q3SANN

G3SNNN
QISNNN
Q3SNNN
a3snNn
a3IsnNn
Q3snNN
a3SNNN
Q3SNNN
A3SNNN
Qasnnn
Q3SNNN
Q3SNNN
Q3ISNNN
Q3SNNN
G3SNNN
Q3SNNN
Q3SNNN
Q3SNNN
Q3snnNn
G3SNNN
Q3SNNN
Q3ISNNN
Q3SNNN
Q3asnNNN
Q3SNNN

Q3ISNNN
Q3SANN
G3SNNN
Q3ISNNN
Q3SNNN
Q3snNN
Q3SNNN
Q3SNNN
Q3SnNN

Q3SNNN
Q3ISNNN
Q3ISNNN
GISNNN
Q3aSNNN
Q3snNNN

3isn
Y3iva

S3I¥3S 3INIDOINW

. .
S3I835 INII0ITd-INID0LSIIVd . * 600
531435 3INIDO0IN . . .
S3TYIS INIIOIW . . .
NYOI¥0T4 AGVILNIL £ . si1
ONYS NYIS3ILHYNON 3IN3IDULSIId . . ol
NYGI407V4 Au¥1LN3L . . o€
$31435 INIOOIW . . .
. . L]
S3143§ 3INII0174-3N3I0LSIId . * 68°96
S3I¥3S INIIOIW . . v2
S3I435 INI0IW . * 6896
S3I83S INIIOITd-3INII0LSIINd . . oy
2 €€ 20t
S3143S 3INID0ITd=3N3IIULSIITY . . it
. - L]
S31435 3INIIO0IW . . .
- L] L]
S3I43S 3N3IICIN . . .
S3143S 3INIIOIN . . .
$31435 INID0IN . . .
. . .
ONYS NYVISILUYNON 3IN3IDO0LSIITd . . L1
NYOI¥014 ANVILH3L . * §esE
NYQI8014 AUVILH3L 9 . €01
NYGINGTS AdVILid3L v . 89l
531435 INIDOIN . . .
L] . L]
. . .
S31435 3IN3IOIN . . .
$3I435 3IN3I0INW . . .
NVOT40)4 AMVILNIL . . 6
NYOINOT4 A¥V1LIN3L . . 8t
NVQI¥0Td AdVILEIL ° ® 6
S3143S 3IN30IW . . .
$3I1435 3INIOOIW . . .
. . .
$31435 IN3DOIW . . .
. . .
S3143S IN3OOINW . . .

ALNNOD 3ILWNS
(ND) U un
¥3i3n  HIdI0  Hid3Q

H3JINOY ~=¥IQ ONISY) 138

PanuLIu0)--S|[aM JO paoday-=-"¢| a[qey

gv0sS10
se9sle
S90020
ov6sle
158918
L50519
121028
121028
Ly8518
v90028
196518
dv0028
Eoc02e
126518
601020
801028
154618
0sysle
v20028
956518
956518
256S19
€sesle
€o0l29
esiste
6€6519
61518
190028
©50619
401029
LS8S18
ssi610
120028
2rnoze
21to2e
s22028
€22029
LSLS18
*68518
210020
150029
256519
2sLste
906518
oz21028
o2102e
02t02e
L98518
¥656518
66L519
050028
96LS18
101029

30ni1
~9NO7

$06282
0v8282
9tyzee
918282
918282
tyL282
0vL292
0vs282
2zL28e
12Lese
eli2ee
2e92ue
ie9282
919282
2252u2
605282
€ov2ue
18424 I
vEv2ee
ogv2ue
oce2ee
15€282
€s€282
1g€282
0se282
Lo€282
€oezee
652282
L:1T44 1
go22see
yo022ue
1022y
y§l2e2
2st2ee
asl2ee
L21282
€2reue
ctrieee
trt2ee
(138474
020282
at10202
910282
oto2ue
1s6182
1se6teZ
1set82
€e6t192
626182
626182
126162
6vgle2
912182

3ansl
=-1v7

108985180506282
10s€0S51800982802
105400¢20918282
106v65180919292
101585180918282
roLsesteotvi2ue
2012102000v.2292
tot2roceoovizue
10Lv65180222202
109v00200124282
101v6S180614202
108900¢802€9292
10E0E02D0T1E9292
101265180919262
106010280225282
108010280605282
101SL5180E9¥2u2
1005851801 vv202
1042002809€v282
2005651800€v2w2
108sesieoocv2e
102s6sieossc2e2
10€$8S 1BOESE2W2
10€00120015€282
10254510005€262
106c6Sle0L0E202
€ovsLS1@0€E0E282
104900290652282
106585180852262
10L010280802202
1045951680v02282
106545180102282
10£2002809S51282
202110280251282
to2t1oeeo2st2e2
106220280121282
10€220280€21292
10LS54S180ET1202
1ovs8sigotitze
102100¢80601292
101500280020292
102565190910282
1o2sisiso9toze
105065160010292
€00210280156182
2002102001S6182
100210¢801S6182
T0L98S180EC6162
109565100626192
1065L5(80626102
100500280226192
1095451806v8182
toto10280912182

d3GnNN
NOLLVLS

998
$98
90
£9¢
298
198
098
659
9se
159
948
$5¢
*%9
€se
268
159
0se
698

198
9v8
S8
e
€v8
2ve
1ve
ove
6E8
°€e
i€9
9€8
s€e
v%€e
E€e
2€e
lee
oce
620
e2e
L28
926
$28
28
€28
229
12
02e
618
ele
L18
919
stie
A4

"ON
*$80

74

- ———

————




HON ¥4 L0d¥HYd T¥ O NOILVOINMI NYQI&074 ANVILYIL v 611  9CE028 201982  [09EE0280201982 026
82 OF NOLLVOIuHI NVGIN01d AbVLLIN3L [ . 62 909028 101v8Z 109090200101982 616
62 Of NOILVOlgnl NYQIS0T1d AMVILHAL v . 96 965020 001v82  109950200001982 8l6
NVYNLIY 394039 NOILVOINMI NYQ1801d AHVILNIL 9 . STl 0£E020 220982 100EE0200220982 L16
L€ oF Q3ISNNN NYQI¥0T4 AuVIiydd € . Ly E2€020 120982 [0€2co029oizovee 916
8t O NOILVOINYI NYQI¥O0T4 Auviin3i v . 16 LEEO28 L10v82  10LEC0¢80Ll0v8Z  S16
AN3INKSNE ALTD a3SnNN NYGI¥01d A¥VIANIL v . 68 299020 200992 202v90260200982 v16
IVINKSNE 176nd NVOIN0Td ABVILY3IL ot . €69 29902¢ 200982 1029902060200992 €16
377IA38 ¥ s€ OF NYQLHO0Td AWVILIMIL v . ¥y 969020 956€¥Z  1055902009S6€82 216
9€ I NOLLVOIMMI NYQTH0Td AYVILNIL v . 9€  v15028 ES6E¥2  lovigo2ceoesecsz 116
HON W4 108HVd 2% O NOILVOIMHI NYCQI¥0Td AWVILINIL 9 . 00€ 022020 256€W2 100220280256€62 Ol6
3QYA NNVMI  NOILVOIYYI NYQI4074 AdvILIN3L v . Il 9€2128 LE6EBZ  109E21280LE6€82 606
Ou3IUNIIA Gl4vG NOILVOIWWI NYQIH014 AWvVILNIL v . 02€ 61£028 616€82 1061€0Cu0616€82 906
N 3NOLS Q3 WSNHD Y14 69 OF NYQINO0Td AdVILNIL . . LS ES0028 906EB2 10€500£60%06€W2  LO06
sosn 03SNND NYVOI4013 Auviiyil F] (53 8y 910028 v06€W2  1091002060v06€82 906
d 34V1S GN NO¥9ILLVE 3Ava NYQINO0Td ANVILHIL . . 28 YEL029 006€8Z  TOYELOCO0006EWZ  S06
¥31S04 © ¥ NOILVOlMAI NYGIYO0Td AdvIid3l € . 801 S26S1¥ SSUEUZ  10S2651808SPEBZ  v06
ONINIVY TWuiNID AYLSNONT NYQI¥O0Td AHVILIYIL . . 1€9 2€0029 LS8EBZ  102E00280159€82 €06
HONI & ONINIVQ IVuiIN3D NVOIN0TYS ANVILNIL . . 00€ 2€0028 958€82 102£00¢809$9€82 206
02 9NINOVa iN3D AMLSNANT NYOIS01d A4vILy3l v . 18 €£0028 &SOEWZ  10EE00<BOSSBEW2 106
30VM NNVH3  NOILVOINHI NVQId0T1d ANVILNIL v . 000 612128 ©99c¥Z [0612(2900v8€E82 006
NOS1IM SA3IHD NYQO14074 Auviidal . . 29 By6519 290€U2  108v65100298€92 660
02 0uL3d 33UNNY a3SNNN NVQIY0Td AuvIiNIL . . 926 Y0026 SEUERZ  1090¥0CO0BERES2 968
3INOQ 8 N L% IF NOILVOIwMI NYQI4074 AuvILNIL v . 06 LE2I28 628£92 10LE21280628€82 169
03 ONINOVY TVHLINID NYQI801d AuvIinal . . IE9 2£002¢ LGLEVZ2  (02€00200LSLERZ 969
NI¥38WOL [ L 21453m00 NYQI80T4 AYvILIN3L k4 . 82 908028 959€82 [0S0Q0£80¥S9EBZ  S6@
ONONL S D ¥ 2e£21129¢€8 NYQI401d AWVILNIL . . 8L 611128 699682 1061112080599€92  v68
v ON AddNS ¥31S83A NVQIN0TY AWVILNIL . . 181 092028 €99€82  100920280€99€82 €68
NYW3102 G AQVH9 NOILVOIuMI NYQIY0T4 AgVIANIL v . gy 102029 €99€w2 (01020280€v9€EWZ 268
83040234 M3ILSHIM 0 NMOL NVQIN0Td ANV LML . . 0EY 152029 9E9E8BZ  2045202808E9€82 168
4315830 40 ALID 2178nd NYQI14074 Anv1i¥3l 21 . £2y 152028 WE9ERZ  10LS20<00PC9E82 068
SST Q3ISn ud 128 NYGI¥0Td AsvIiwil . . €62 518028 LE9E€¥Z  10S1Q0280LE9EWE 6989
SNI9OIN 21153w00Q NYQINO0T4 AuvIiwil € . SL S%2028 LE9EHZ  105920280L€9E82 899
SNOH NOSH¥3 X1IM H Q vey OF NVOId401d ANVILIN3L . . 12 508028 YE9EE2  20S0902809€9€82  L99
NOSHINTIM W @ 2145300 NYQIN0Td AdvILydl . . 65 508028 9$E9EWZ  10S0§0280vE9EH2 989
831S63m ALID 217end NYQI&0Td AuvILNIL 9 . 2LE€ 21£028 2€9€¥2  1021£02802€9€82 509
YILSYINYT 3 NOILVOIWHI NYQIH0Td AuvILNIL v . 12 010028 0€9€82 1001002800E9E8Z  v@8
2 ON GNI %008 V14 L9 2F NVAIS0Td AuvIiM3l . . 89 €00028 6ESER2  [0€000<B06ESEW2 €90
€ ON ONI %208 v1i 89 Of NVQIN0T4 ANVILNIL . . Ly 9l6S1e 616E82  10916G18061SE82 208
A3V SIHMOW NOILYOIudI NVQIN0Td AWVILNIL 8 . 82 960028 9SY€@2 109£00280959€92 (09
¥r WOG0 9 3 NOILVOIuMI NVQIN0Td AuvILN3L v . 18 CELSI8 S¥¥E02 102ELSIWOSYYPES2 089
v3A13on 908 Q3SONN NVQIHOTS ABVILNIL . . 012 602028 €€vE8Z  106020260CEYERZ 610
A3AL HONH NOILVOI&NI NYQId01d A¥vILNIL . . 991  ¥26S18 2EvE82 (0926518026 v€92 9.9 -
NOSTIA LV 7173M ¥4I NOSTIM NYOIN0T4 AMVILM3L . . *  90502¢ +¢2£€82 1090G0¢BOY2EER2  LL8
NITNYEZ NOLINS NYQI¥O0T4 AbVILYIL . . $6 0lyv2e 6lcE€8e  T00lv02@08T1EERZ 9.8
XONY 21iS3w0Q NYQIN0Td AuvILHIL . . 0€ 2€9028 2s2€82 102€v0280252€82  Si®
GHM RS a3Isnnn S31435 3N3J0IN . . 0 058SI9 SS0EWZ  100S8SIBOSSOEBZ  ¥i9
UMM IAS a3SnNN S3I¥3S 3INIJ0IN . . *  058S19 S5S0€82 100S0sigossocez €18
QWA IAS a3ISNNN . . *  2slsle® €S0€82  102s.5100€S0€82 248
AYB3S 153804 V14 G3SNNN NVOIJ01d AYVILINIL . . 991  6SLS18 L00€82  106S.5(90L00€82 148
WA INS a3ISNNN . . * 296518 156282 l02vesleoiLse2sz 0.8 .
ONRINS Q3ISNNN S3II¥3IS INIIOIW . . *  £S8S18 156282 10€S85100.56282 699 .
ONMINS Q3SNNN S3II43S INIJ0IN . . * 596518 906282 105v65180006282 99¢
WA INS Q3ISNNN . . ° 150028 9062wZ 101500200906282 L9® ,
ALNNDD ¥3LNNS :
(NI (i4) t4d)
INYN LSHI4 Invn LSV 3sn 83138 HIdIQ  HId30 aemiy  3onag uy3amNN  °ON
YINMO 40 InWN CETR L) ¥341NOV  -vIQ ONISYD 3N -9ND7 -197 NOILVLS °SW0

PanuULIu0)--S|[aM 0 paoday--°g| ILqel




e e ——-

30N 301534 GQNVARQOOAM NVQI1d014 AdVILidH3d . . o€t 295028 6vvvee 102550¢B06vve82 vil6
NImQ09 9 O 03SNNN NV(1d40713 Adviiyil 9 ° 9wl <2€028 0wyl 1022€02800v9982 €Lé6
¥dl N VALY 039 2L O NVYUIH0T4d A¥VILIN3L . * ¢ 0£9028 0€vv82 130£902800€vvu2 2L6
37 11A38 W D %0 Ir NYQId8074 Ad¥VILNII M * s8e2 0v5028 90v%8e 100980<8090v982 Le
13 M LIdANYS 99 Of NYQIZ0Td Advily3l ¢ ° €8 1290268 OvEYw2 10Lcv0<B8009EYERL aLe
37 IA38 N D 20 OF 03SNNN NYOId0T4 AdvIiu3t 1 M L2 9t9028 €£2Eyve 109€802l80€2E 982 696
OOHYA 30 AN YYD 83 Ivel NVOId014 AdVILYIL * * M 929128 Lltyee 109291<80L1€982 996
H H3IN3D 4 0 LSVI S3wIV IH NVQIH0T4d Advilnil * . . LviST8  2lEvee 10LviS5lg021E982 196
37 A38 KW D 10 JF Q3SANN NVQId01d AdVILHIL { M s 618028 1lgey82 10818028011¢cv82 996
371NIA3E K D NOILVOIual NVQIN0T4 AWVY]Iin3dl * ¢ 899 016028 0Olcv8e 100160<800EYE2 596
3T [AI8 W T € 3 NOLiVOluNl NY(GId074 AdvILy3AL 0t . 68y 906028 60EYE2 104060<B8060€CY82 ¥96
A3AanS 1039 S N 29 OC NVQIN0T4d AdVILIEIL ° ° 0% 918028 6S2v82 1091e0280662¥82 €96
NOLLivVOTaNI NVQI4014 Abv1iN3L 01 ¢ 00w 1€5028 692982 101€50280652v82 296
37 H1A38 H D UL IF NOLivOlusl NVQI¥04 Advliydd v * M 124028 682982 101290<60652v82 196
37 11A38 H D 80 2Ff NOILY91yM! NVQId01d AbavityiL L4 ° * 12,028 ©S2¢82 101220<80852982 096
37 1A38 » 2 21 Or NOLLVSIuNI NYQId014d Aavildid 9 M 2¢€ ¢qv028 652%82 102990280252¥82 656
37 IA38 W D 01 Or NVQIN04 AdvIdin3l . . 00w 1€9026 692982 1OTESOcE06Y2YY2 856 -
37 MA3I8 H J 60 Ir NOILVOINNI NYUIH0Td AuvILlY¥il [A * 009 v95028 <Zv2vbe 10v950¢B02v2v8e 156 4
37 IA38 K D ST OF NOILVOIyWl NVGIZ3074 Auviiy3l 9 * LE detul2e  1e2eul 102v€0¢80192982 956 E
37 IA38 K D ET I0 NOILIVOINHI NYQIS0Yd ASVILSIL 0l * 00s vyoule LEZeBZ 10vv9v0c80LE2YE2 S56
NNAR 9 8310vM NOLLVOluH] NVGIS0T4 Aavilyil v ¢ gy 124028 22982 1012,0280622982 *56
A3ABNS Q39 S N 19 O Q3ISONN NYOId0d AbVILW3IL 4 o [ 4 €26028 Sl2ew2 10EC60¢H0S1292 €96 m
598N Q3SNNN NYQId014 A¥VILG3L 4 0y 8y L12028 212962 10L140c0212v82 256 :
37 7IA38 H D 9L Or NVOId0Td Agviiyal 2 * 5 tovile 2l2eye 10erv0lgocteyee 1sé :
37 1IA38 H 3 02 3 NQOILvIladl NVOIHOT4 AQVILiN3L 8 * vee 109028 602982 101090¢80602982 0s6 .
37 1IA38 H D 61 JOF NOILVOIMHI NVQIH0Td Aaviiuwil 2 M 661 S95028 802982 109¥50¢80802982 6v6 E
37 IA38 W D 81 I NOILVILuwl NVQIA0T3d Anv]Iliy3id 8 * 06% L15029 ©02ew2 10,150280802982 8v6
A3ANS 1039 S N 29 I G3SNANN NVOIH0T4 ANVILi®3L 2 [ 0s 918028 6S1v¥Be 109180¢80651982 ivé
G3SNNN NVQI40Td AgvIia3dL v * se £Egoude 691wl 10EEY0LH06STvue 9ve
S9SN Q3ISANN NV(QIH014 AbvIid3Id 2 oy 8e lsv028 851982 1015v0280851vE2 ave
37 1IA38 W D 92 Jr NVUIH0Td AuvVIL¥IL . * €2 LEv028 BS1982 10EEYOCHOBS 1982 *we <o
2 ON Nyaly NVQIS0Y4 A¥vIildeil M * . L16028 1Slwye 104150¢80LS1v82 €ve
37 1IA38 R D L1 Jf NOLLIVYOIdul NVGQId014 AyvILNiL ot . 00% 215028 SStvye (09 (S0cBOGSTYES 2%6
37 IA38 H D 92 I NOTLVOLNuI NYQIH0Td AyvIiNal v M a9 6£9028 SSivee 106E90280551962 1§ 1)
37 1A38 K D €€ I NOLLVOIsH] NYQId074 Ayviiyid 14 * L2 t93028 @8vivee 10EY90cBORYIvEL 0v6
¥€ Jf NOLLVOldHl] NYQId0T4 AyvV]ILE3Y { * 0s 826028 Lylvue 108250<B80LvTvE2 6€6
37 IA38 H D 12 X NOILVOIuM] NVQOIN0Td AWvVILIYIL L4 M 4] 19028 Lyle8e 10€1S0¢80LY (982 -1
et Jr NVOId0Td Agviiy3l M ¢ 06l 19028 9vlvye 1091902609010 ite
2€ 133r08 d 3300009 HLIIM NOILIVOINMI NYQIN0T4 AMVILIYIL A . 061 609028 9vleue 1060902809912 9¢€6
3T A8 W D ¥2 I NOLLVOIWMI NYQId0Td AYVILYIL v M S9 659028 9vlevul 1065902809v1¢82 S€6
30 tAds K D 22 Ir NOILlvoldal NVQI8071d Aovily3l v M SL 215028 €Evlebe 1ov1502B0EYLIYE2 €6
3 TIA38 H D £2 O NOIivoludl NYQIN04 AHYILYIYL A ° 28 805028 €vlvee 108050200cvivee €te
HON vd LO¥¥Yd 6€ I NOILVOIydl NYQI40Td ANV LH3L v * 1e 62£028 Evlen2 1062€E0c80EYIYBE  2€6
37 IA38 # J 90 IF A3SNNN NVOIN0T4 AuviLiyil 2 * [} $28028 6t1lyye 106280¢806ET¥82 €6
ATIA3e H I NOLLVILHNI NYUIH0 4 AHVILIHIL ° * S 9659028 6E1v82 1095+02806E 1982 (11
HION V& 108HY¥d 0% D NOILVOIWMI NYQIH0Td AMYILHIL v M 001 82€020 (LET¥B2 108cc0¢80LETYR2 626
3) IA38 w D 90 OF NOLLYOTuNI NYQl¥014 Adviiydl 01 M 192 426028 <Zelvge 1062602802et 982 926
HIN Vb 108HY¥Ya 9% I NOILVIldnl NYQOId074 AMVILY3IL 8 * 00s 6£€028 L2lvwe 106EE0CO0LETYER 126
HON Y4 L0¥HY¥d S¢ I NOILVOLunl NYGIH0T4 Auvilydl 1 * oot SeE028 92leB2 10SY€0280921982 926
1€ 123r08 o IIHI00IVIHLIIM NOTILVOINHI NYQI4074 Auviindl v * 2¢€ €190248 O021v82 10E190¢B80021 982 S26
HON V¥ L0d¥¥Yd %% O NOJILVOlddl NYQI40Td AdviLlyd3l v * 22 GoE028 611v82 106vE0¢80611482 *?26
vie Jr a3snNNn NVGIH0Td AovIidii € * SL 929028 Sllvg2 109290¢80511982 €26
3Y TIA38 M D L0 IF Q3SNNN NVQI4074 AuvIiu3l 4 . | X4 408028 Glleel 10L060280E11vEe 226
0€ Jf NOILVOluul NYQId01d Abuviidig 4 * 26 #65028 +v01e82 108550<Cp0v01v82 126
ALNNOD ¥ILRWNS
(NI) tuh [P¥}
3nYN LSul4 3NV LSV asn 4313 H1d3Q Hid30 001} 30n11 HIGNIN “ON
YINMO 40 3NN H3LVYA 3341N0Y  =vIQ ONISYD MM3n -9NO1 -1¥1 NOILVLS °S€0

pPaNuULIUGI~-S{{aM O pa0day--"£[ 3tqe}




¥093u89In HiIIWS  NOLLV3IWI3IY NVGI¥0T4 AMYILNIL * vsEl29 lELsue oovsEicBOIELSBZ 1201

STOHIIN H 8 NOILVYOlNYI NVOId014 AbY1iLw3l 9 . g2t 169028 €0LS62 104L5902680€0L682 0201
STOHIIN H# 1 NOILYOINNI NY(Ql8014 A¥VILN3IL 8 * €9 018028 909SH¢e 100180¢80909682 ol0l
NVQId014 ABVILINIL . . oty €[2020 ©BESSHE 10€120¢808€5582 @101
HLINS N 9 ¥IHLO0 NV(Q14073 AOVILYE3L 9 . 0el 099028 9€£5582 100vy902009€ESS82 L10T '
173SSN4 394039 NOL11IVIIHHI NVUId0Td AdVILNIY 9 o oSt 022028 20ss8¢e 100¢20c80205582 91lo1 !
SIAYO v w  NOILVOlHNI NVQI4074 AWYILN3L . . 06 Ly1128 959582 10L911¢B095v582 SI01
SIAVG v Q3ISNNN NVQIg01d AdV]LE3L v M 29 601128 €£SvSHe 106011280€5Y582  ¢101
SNuv4 T 9 3 NOILYSIuHI NVQId074 A¥VILE3IL 01 . 1] ¢ 625028 099582 106250290099582 €101
SAOHIIN W M hd e S9L028 +v1vs82 1059204009195982 210t
SIAYQ D NOILVOINNI NYUId40T3d AdvIiy3dl * d sel 068028 €£9£582 100580c80€EYESEE 1101 |
AWYII33 p0rYN  NOTLYSIuNI NVQId04 ABVIL®IL 9 . €6 209128 62¢£582 1020¥128062€%982 0101 '
1:140 T A NOILVOluH] NVAIH0T4 AUVILNIL 9 . el *50028 9yv2s8e 109500¢B09¥2582 6001 .
NYRdIT L~ NOILVOIWNMI NYOINO0S AuvILN3L 9 . 001 u21028 092se2 100210¢80092562 8001 [
QGOOAGTIm 3 O A DV3IM SINYOM NVOId80T4 A¥VILINIAL . . . 295028 v22s82 102v50280922682 L1001
¥ 337 A v NOILVOIMNI NVOIH0T4 AdVILHIL M . 661 206028 602582 102060280602582 9001
QOOMUIm ALID 2176nd NYQI¥0T4 AsvILy3L 21 . sel Sel1029 Lo2sue 106v102680L02582 S001
NVQIY¥073 ABYILH3L . . [:]3 oool2e co2s8e 100001¢80€02582 001
A3AMNS 1039 S N Q3SNNN NYQIN0T1d AMVILNIL 2 ° 8€ 0vv028 0S1g082 100vv0E80051s82 €001
QOORQIA ALID J178nd NVQIH0d ANYILH3L ot . 0oL S61029 1elIsye 106510c801¥ISEE 2001
WYHAIT 1 NOILVOlYHI NVQI80d ANVILY3L 9 . esl 2y1028 €E€1SYe 102910<80EEIS8S 1001 )
ONIX 431837 J11S3m0Q NVQId0T4 AaVILiY®3L v M 99 690128 +¥2ISEE 106v01<¢080921582 0001 '
S9SN Q3SNNN NVQIN0T4d ANVILU3L 9 M 1€ 221128 1214982 1o2211ce0121582 666
S9SN Q3ISANN NVQIY01d A¥YIL¥3L 9 . 22 092128 211882 Too0vZi¢so2115682 966
d . ¢ 651928 ollguwe 106515280011582 166 =~
. * hd 151028 o011S8WE 10L910¢80011582 966
*yY 4*QOOMCTIA N 1 NVQIH0714 AUVILNIL M ¢ 0ee 0€£6518 650682 100€65180650562 566
39000 a01lv9 NVOId014 AbVILld3L . . * 550128 426982 106501280526982 *66
AIN3N QuVvAOM J11S3w0Q NYQIH0Td Advildal . M 0ol 108028 60882 10L080<80608v82 €66
NVQId4074 AdVY1LlN3IL * . * €09028 Looew2 10€0v0<80L08¥EB2 266
NYQI¥0Td Ad¥ilu3l * * §°29 602028 08982 1060202609008982 166
NVYQIY0 14 ANVILNIL hd ¢ . S98028 ¥SLe6e 105v8028095.982 060
NOSNId SIWVF NOIL1v3¥I3IY NVYQIY¥0T4 ANVILNIL 4 * s9 408028 8¥iv8e 104090200089L982 686
NYNHONYE S1800 J3ISNNN NVQIH0T4 AYYILI®IL 4 * 051 0lu0Z2e 9vivwe 100180c609vLv2 11 ‘
d nYHOI 8 NJ01S NYQIN0Td AHVILNIL . M . 612028 2viy2 006120<802vL9982 1086 N
Z0MNIse £ 1 d3SNNN NVCIY¥0d AYVILY3L -4 . 0S 92L028 2lLie82 10922028021L982 986
113%d4NE& N A NOlivoluul NVQId01d A¥VILYIL . . 192 SvL028 ©29v82 105v20200829v82 S06
UNM4NS d3SNNN NYQIN0Td ANVILM3L 8 e9 081 16E028 619v42 1015€0260619v82 06
J0SSY ¥3ILv B IIJJOSYNTS N1 NVQId01d A¥VILYN3L M * 0Lt €1L02e 219v8e 10€120200219v82 €96 ;
NVQId407d Aaviliyil . * 61 . 106€20480609¢82 206 *
WANIWNTY S3ILINA NYQIN0T4 A¥VILY¥AL M M e 9€L028 8SS¥we 109€.0200855v62 186
oL Jr NVQIN0TS A¥VILNIL . M . 9eL028 BYSYB2 109€L0£808v5982 086 ]
HSHYR T W NOILYOINWHI NVUId0T4 ABYILHIL 8 * Y01 408028 1vge82 1040¥02801vSv8E2 6L6
IWIT 31IxIQ a3snNN NVOIY0T4 ABYILN3L . ¢ Lel 6v1028 125982 106v10280125v82 8L6
s OO0 Q3SNNN NVQINOT4 A¥VILB3IL 2 M (4 £18028 025v82 10€1980¢80025v¥2 L6
A¥ 03 710 Q1S IVIDH3INWOD NVYQI¥0T4 ANVILYIAL 2 . S9 €19028 Slsewe 10€190200515v02 946

NYQIN0Td ABVILINIL 184 6SE029 9Svww2 1065€028095v902 SL6

ALNNOD HILWNS

(ND) (14) (14)
InYN 1S¥I4 INYN ASVT asn a3lIn Hld3Q Hid3Q 3gnil onsl YIANNN “ON
¥3NMO 40 INWYN VS ] ¥3JINOVY  -vIQ ONISYD AR} =9NO -4¥7 NOILVLIS °S@0

pPanNuLIu0}--S[|9M 30 pa0day--"¢gl a|qel




*€T 927983 UT P2ISTT STTOM JO SuOTIBDO0T--*(7 2In8TJ

T

NOILVYI0T T1713M »

| NOILVNV1dXx3




Water supply would be developed through pumping the Floridan aquifer
which would divert water from ground-water outflow and surface-water
runoff. The evaluation of the water supply potential was undertaken
using a two dimensional, finite difference, steady state ground water
flow model. Pride and others (1966) reported the transmissivity in the
given swamp area to range from about 2,900 to 94,000 ft?/d. Initial
estimates of transmissivity for the simulation ranged from 26,750 to
160,430 ft2/d. 1Initial upper confining bed vertical hydraulic conduc-
tivity ranged from 8.6x10-% to 4.3x10~3 ft/d. Several nodes had zero
vertical hydraulic conductivity. The two dimensional model was calibrated
to the May 1977 potentiometric surface. Calibration required the
following adjustments to the model: (1) Reducing initial estimated
aquifer transmissivity by at least 60 percent over about 70 percent of
the model area, and (2) increasing the initial estimated values of upper
confining bed hydraulic conductivity from 6 to 100 times over about one-

‘ third of the model area. The average error per node on the calibrated

, model was 0.68 foot. The maximum node error was 3.39 feet. A sensitivity
analysis of the aquifer parameters was performed on the calibrated model.
It was found that a 1 percent change in surficial aquifer head, a 50
percent change in the confining bed vertical hydraulic conductivity and a
50 percent change in the Floridan transmissivity create about the same
error in calibration. Several development schemes were simulated with
the calibrated model. Six pumping centers yielding 91 Mgal/d resulted

in a 1 foot or more drawdown over approximately 100 mi? with a maximum
drawdown of 32 feet at one pumping center. This development is equiva-
lent to approximately 2 feet of drawdown over the entire area.

Twelve pumping centers yielding 182 Mgal/d resulted in a 1 foot or
more drawdown over approximately 500 mi? with a maximum drawdown of 34
feet at one pumping node. The equivalent drawdown over the entire area
was approximately 4 feet.

Eighteen pumping centers yielding 274 Mgal/d resulted in a 1 foot
or more drawdown over approximately 700 mi? with a maximum drawdown of
38 feet at one pumping node. The equivalent drawdown over the entire
area was approximately 6 feet. A flood detention area inducing additional
recharge reduced the maximum drawdown from 38 to 32 feet and reduced the
average drawdown over the entire area from 6 to 5 feet.

It was not the intention of Grubb and Rutledge (1979) to choose an
optimal development scheme. They did suggest, however, that further
study should give priority to improving estimates of vertical hydraulic
conductivity of the confining bed and should involve a multilayer, three :
dimensional simulation.

At present, the U.S. Geological Survey is undertaking a large |
scale, regional study of the Floridan aquifer (Johnston, 1978). 1Its :
purpose 1s to simulate the multilayer Floridan aquifer and surficial
aquifer to better define their characteristics and interrelations. A
three dimensional, finite difference ground-water flow model of the




r —

Florida peninsula will be involved. This study, when completed, will
provide a basis for determining boundary conditions and areal differences
of the aquifer characteristics for small scale, problem oriented simula-
tion studies such as the one by Grubb and Rutledge (1979).

SURFACE-WATER RESOURCES

This section includes data and information relating to the surface-
3 water resources of the study area, namely streams, lakes, and springs. :
Although treated in this report as surface-water features it must be i
recognized that they are in some instances intimately associated with
| ground-water features because of the geohydrology of the area.

Streams
Drainage Basins

The study area includes parts of six draipage basins as delineated
by Kenner and others (1967). The basins are shown in figure 28 and

include:
Suwannee River
Coastal area between Withlacoochee River and Suwannee River ;

Oklawaha River

St. Johns River above Oklawaha River
Withlacoochee River r
Coastal area south and west of Withlacoochee River

Runof £

Areal variations in runoff are caused by several factors, including
regional differences in rainfall, differences in slope and infiltration
characteristics of the land surface, evaporation from land and water
surfaces, transpiration by plants, and man's activities (diversion,
storage by dams, and drainage by canals).

The average annual runoffs for the basins in the study area are
shown in figure 28 (from Hughes, 1978). The Withlacoochee River and
coastal area basins in Levy County have an average annual runoff between
5 and 10 inches, the Oklawaha River, St. Johns River and Suwannee River
basins between 10 and 15 inches, and the coastal area of Citrus and
Hernando Counties between 25 and 30 inches. The unusually high runoff
of the coastal area of Citrus and Hernando Counties is attributed to
substantial subsurface inflow from the Withlacoochee River basin (Hughes,
1978; Cherry and others, 1970). The gross, area-weighted average of
annual runcff for the study area is 13 inches.
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Station Record

Gaging stations located in the study area are listed in table 14.
Included are continuous-record stations presently (1980) operating and
stations which have been discontinued. The station locations are plotted
in figure 29. The inventory includes station name and number, latitude
and longitude of the station, drainage area, gage datum, and statistics
of stage and discharge. The statistics are minimum, mean, and maximum
daily average values. For those stations affected by tides, some statistics
are instantaneous values rather than daily average values.

Seasonal Variation of Discharge

Mean monthly discharges for all stations in the study area having
more than 10 years of record are listed in table 15. Mean monthly
discharges for August and September are generally larger than for other
months because of the seasonal rainfall.

According to Kenner (1969) month to month variation in average
streamflow is relatively small because of: (1) the relatively high rate
of evapotranspiration in the summer which tends to offset larger amounts
of rainfall during the summer, (2) the large volume of natural storage
in Florida's numerous lakes which tends to smooth out changes in stream-
flow, and (3) the large and relatively stable inflow of ground water to
streams from extensive limestone aquifer systems.

Flow Duration

Flow-duration data based on daily discharges for screamflow-gaging
stations having more than 10 years of record are listed in table 16.
These data are the discharges, in cubic feet per second, that were
exceeded for the indicated percentages of time.

When the data in table 16 are plotted (discharge against percent of
time) a flow-duration curve is produced. A flow duration curve shows
the integrated effect of the various factors that affect runoff, such as
climate, topography, and geology. According to Searcy (1959) a curve
with a steep slope throughout denotes a stream whose flow is highly
variable and largely from direct runoff, whereas a curve with a flat
slope reveals the presence of surface- or ground-water storage, which
tends to attentuate flood flows and sustain low flows. The slope of the
lower end of the duration curve shows the characteristics of the perennial
storage in the drainage basin--a flat slope indicates a large amount of
storage; a steep slope indicates a negligible amount.

Quality of Surface Water

Quality of water is a generalized expression which encompasses the
concentrations and measurements of many constituents and physical

. . e e ——
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characteristics associated with the chemistry of water. Presented in
this section are generalizations concerning the concentrations, physical
characteristics, and loads found in streams within the study area.

Chemical type.--The chemical type of water is based on the predominant
cations and anions found in the water when expressed in milliequivalents
per liter. In the study area three chemical types are found (Kaufman,
1972), fig. 30: calcium and magnesium bicarbonate type, sodium chloride
type, and mixed type (no predominant cation or anion). Two other chemical
types commonly found in Florida, but not in the study area, are sodium
bicarbonate and chloride type, and calcium and magnesium sulfate type.

Calcium and magnesium bicarbonate type water is associated with
Tertiary carbonate terranes constituting the Floridan aquifer in the
study area. Water of the sodium chloride type is associated with saline
water in the low-lying coastal areas and saline water that has moved
upward from the Floridan aquifer along fracture or fault traces, for
example, along the east boundary of Marion County. Water containing no
predominant cation or anion is considered to be a mixed type, and is
usually associated with noncarbonate terranes such as natural swampland
areas. Water of the mixed type may also result from the mixing of
calcium and magnesium bicarbonate water and sodium chloride water.

The predominant chemical type of streams in the study area is
calcium and magnesium bicarbonate. The sodium chloride type is present
in the coastal area of Levy and Citrus Counties and along part of the
east boundary of Marion County near the St. Johns River. The mixed type
is found in the extreme southern tip of Sumter County and along the
northern boundary of Marion County.

The above generalizations are for low-flow conditions, or base
flow. During high-flow conditions the chemical composition of the
stormwater fraction may be dominant enough to change the chemical type
of the water.

Dissolved solids.--Material transported by streams is either in a
digsolved or suspended state. Dysart and Goolsby (1977), estimated that
for Florida streams the dissolved-solids load slightly exceeds the
suspended-solids load. Little data, however, exist for suspended solids
in Florida streams.

The concentration of dissolved solids is a measure of the amount of
inorganic and organic material in solution. In the study area the
dissolved solids consist mainly of bicarbonates, chlorides, and sulfates
of calcium, magnesium, sodium, and, in lesser amounts, potassium.

The average concentrations of dissolved solids for the study area,
estimated from specific conductance data, are shown in figure 31. The
central part of the study area has concentrations of less than 100 mg/L.
Most of the area, including the western part and eastern part, has con-
centrations between 100 and 200 mg/L. A small band in northeast Marion




L L v LI ' Ll

3dAl QIXIN V

3dAl 30WOTHD WNICOS

3dAl 31VYNOBYHVYIIO

ANISINOYN ANV NUITVI
SNOLLIONDD MONJ-MOT SNINNG

YILWA RVYIULS 4O SIdAL TYINIHD

NOILVYNVIdX3

St 18 Ot




*(LL61 ‘£qsT009 pue 1iesiq wol3j) SWEIIIS UT SUOTIBIIUIDUOD SPFTOS-PaATOSSTd~~*Tf 3InBTd

0GE NVHL ¥31vO

0St 01 002

00z 01 00 R

OO0l NYHL SS37 i

VAVO 3INVLONANOD Ni1D3dS MOH3 G3Lvmiis3
SV HILVM WV3ULS J0°HILI U3d SHVEDITIN NI
‘SNOILVYLNIINOD SOINOS-0IAT0SSIA IWHIAY

NOILVYNVY1dX3




County, along the Oklawaha River, has concentrations between 200 and 350
mg/L, and along the coast where streams are influenced by tidal action
concentrations are greater than 500 mg/L.

The load of a particular constituent is the amount, or weight, of
that constituent transported by the stream water. It is computed as
the product of the constituent concentration (mg/L), discharge (ft3/s),
and 0.0027, a conversion factor.

Load, in tons per square mile per year, of dissolved solids for the
various basins have been estimated as follows (Dysart and Goolsby,
1977):

Dissolved-solids load, in tomns

River per square mile per year
Suwannee 126
St. Johns 614
Withlacoochee 104

The estimated total loads of dissolved solids per year is 1.40
million tons for the Suwannee River, 0.27 million tons for the Withla-
coochee River, and 5.60 million tons for the St. Johns River.

Conductance.--The distribution of the maximum-observed specific
conductance for Florida is presented by Slack and Kaufman (1973, revised
1975). The distribution for the study area is shown in figure 32. The
highest values are along the coast in Citrus County, in south-central
Levy County along the downstream reaches of Waccasassa River, and along
the northeast boundary of Marion County along the St. Johns River.
These areas coincide with areas having a chemical type of sodium chloride.
In most of the study area conductance values range from 250 to 750
micromhos per centimeter.

Nutrients.--The primary nutrients are principally nitrogen and
phosphorus. Other essential nutrients include carbon and sulfur along
with several minor constituents. These constituents are essential in
the growth of both terrestrial and aquatic plants.

The generalized distribution of average total nitrogen concentra-
tions--the sum of organic nitrogen, ammonia, nitrite, and nitrate concen-
trations~-is presented by Slack and Goolsby (1976). The distribution of
total nitrogen for the study area is presented in figure 33. The majority
of the area has total nitrogen concentrations of less than 1.2 mg/L.

Annual nitrogen loads for major streams in the study area are
calculated as follows:
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Nitrogen load, in tons

River per square mile per year
Oklawaha 0.45

St. Johns 1.3
Withlacoochee .50

Suwannee .80

Orthophosphate is one of three chemical types of phosphate, the
other two being acid-hydrolyzable and organic. Orthophosphate is any
compound containing the trivalent group POy, and is most commonly found
in fertilizers.

The distribution of maximum orthophosphate concentrations for the
study area, shown in figure 34, was taken from Kaufman (1969b, revised
1975). Orthophosphate concentrations as PO, are less than 0.5 mg/L for
most of the study area. Three areas, lower Withlacoochee River basin in
western Levy and Citrus Counties, south Sumter County, and along the
northern boundary of Marion and Levy Counties, have concentrations in
excess of 0.5 mg/L. The latter area has concentrations in the 1.0 to
5.0 mg/L range.

The orthophosphate load for streams in the study area is estimated
to be less than 2.0 pounds per square mile per day.

Color.--The color of water is due to charged colloidal particles
contained within the water. The particles are of mineral and organic
origin, such as decaying vegetation, tannins, peat, and iron and manganese
compounds.

The general distribution of the maximum color of water in the study
area, shown in figure 35, was taken from Kaufman (1969a). The color of
the surface water from the larger part of the study area is between 200
and 300 platinum-cobalt units. It is less along the coastal areas of
Citrus and Hernando Counties. The highest values of color, 300 to 400
units, are found in streams along the southwest and north boundary of
Marion County and southeast Sumter County.

Color values vary due to fluctuations in runoff. In general, increased
color is observed immediately following rainfall due to the initial flush
of decayed organic matter into the stream. Dilution occurs with increased
discharge following the initial flush.

pH.--The pH of a solution is a measure of the hydrogen-ion activity
and 1s expressed as the negative logarithm (base 10) of the effective
hydrogen-ion concentration. The pH controls, to a great degree, chemical
procegses such as solubility, hydroxide precipitation, degree of complex-
ation, and sorption of solutes by particulate matter.

In streams draining natural environments, the pH ranges mostly from
4 to 9 units. In an organic-rich environment, under aerobic conditions,
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the pHi of the stream water would be about 4 units; a litt]le lower in the
presence of decaying vegetation. In limestone areas the carbonate and
bicarbonate ions may control the pH of the stream water, causing it to
vary from 5 to 9 units, depending on amount of influence of the ions.

The distribution of minimum pH in the study area is shown in figure
36 (Kaufman,1970). Por the large part of the area the pH is 6.0 to 7.0
units or greater. These values reflect the presence of areas where
limestone crops out or where significant alkaline ground-water inflow
occurs. The southern tip of Sumter County and a small part of the
northern area of Marion County have values in the 5.0 to 6.0 unit range,
indicating drainage from swamps.

Temperature.--A map of the average annual stream temperature of
surface waters is presented by Anderson (1971). For most streams in the
study area the average annual temperature varies from 68° to 72°F. Onmly
a very small part of southeast Marion County has average annual stress
temperatures in the 72° to 76° range.

Lakes
Lakes Record

The Gazetteer of Florida lakes (Florida Board of Conservatiom,
1969) liscts 803 lakes for the study area. Included are all freshwater
lakes nsmed on topographic maps of the U.S. Geological Survey and all
unnamed lakes which are 10 acres or more in size. Many of the lakes in
the study ares are unnamed and few have water-level data.

Listed in table 17 are data for 21 lake statiomns in the study area
vhere continuous-stage dats have been collected. The listing includes
the name, number, and location of the station, and the minimum, mean,
and maximum observed stages. The locations of these stations are shown
in figure 37. Pive of the lake-stage stations are on Tsala Apopka Lake,
parts of vhich are regulated st differeat levels.

Stage Fluctuatioas

The fluctuations of lake stages, or lake levels, are caused by the
aet effect of hydrologic factors, such as rainfall, evaporation, and
surface and subsurface flows, and of man-induced factors, such as pumpage
and regulation.

Rainfall in a localized area such as a lake is quite variable aad,
slong with the resulting stormwater runoff, may cause a substantial rise
in the lake level. Although the annual evaporation loss from lakes is
quite large in the study area it is fairly constant with time and space.
Thus the effect of annual evaporation om lake level fluctustioms s
about the same for all lakes in the general area. Seasonal lake evaporatiom
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is not nearly as constant as annual lake evaporation due to varying
hydrologic factors, such as wind speed, temperature, and humidity,
throughout the year.

Surface outflow from a nonregulated lake is normally a function of
the lake's water level and the size and location of the outlet opening.
More water is discharged when lake levels are high and the outlet opening
is large. Conversely, both low lake levels and small outlet openings
cause less flow to be discharged.

One of the important causes of lake level fluctuations is the
interchange of water between lakes and aquifers. This process is
controlled by the permeability of the materials in the aquifer system
through which the water travels and the difference between the level of
the lake and the level of the water in the aquifer system. ‘

Hughes (1974) presents a frequency curve of maximum lake level
fluctuations for 110 lakes in Florida having greater than 10 years of
records. The curve shows that about 1 percent of the lakes had a maxi-
mum fluctuation greater than 25 feet, about 25 percent greater than 10 *
feet, and 50 percent greater than 8 feet. All lakes studied had a
maximum fluctuation greater than about 2 feet.

Stage-duration data for seven lakes having more than 10 years of
record are listed in table 18. These data are based on period of record
for each station. The range of stage between the 90 and 10 perr:nt ]
exceedance stages are: i

Feet
Lake Kerr 4.5
Lake Weir 2.4
Lake Panasoffkee 2.2
Tsala Apopka Lake at Floral City 2,9
Tsala Apopka Lake at Inverness 2.6
Tsala Apopka Lake at Hermando 2.8

Water Quality

Water-quality data are available for about 50 lakes in the study
area. However, for many lakes only one or two grab samples were collected,
thereby making the data unsuitable for statistical evaluation. Water-
quality data for 12 lakes where analyses for selected constituents and
physical characteristics are available from five or more samples are
listed in table 19. Three of the lakes listed have more than one sampling
site. Only Lakes Kerr, Weir, Panasoffkee, and Rousseau have complete
data for all of the selected constituents and characteristics.
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Wagell

Specific Lake Studies

Detailed studies have been completed for five lakes in the study
area (fig. 2). These include Lake Rousseau, Tsala Apopka Lake, and Lake
Panasoffkee in the Withlacoochee River basin; Lake Kerr in northeast
Marion County; and Lake Ocklawaha on the Oklawaha River in north Marion
County.

Lake Rousseau.--Lake Rousseau is on the Withlacoochee River, west
of Dunnellon, on the boundaries of Levy, Citrus, and Marion Counties.
It {8 an impoundment formed by the Inglis dam that was completed in
1909. The lake is about 11 miles long and has a surface area of 6.3
mi2. It contains many floating and rooted plant species and appears to
be in a state of advanced eutrophication. According to German (1978)
thg average flow through the dam for the period 1971-76 was about 1,400
ft3/s.

Inflow to the lake is made up of the flows of the Withlacoochee
River above Holder and of Blue Run, a tributary, which originates at
Rainbow Springs. Flow-duration curves for inflows to the lake, Blue
Run, and Withlacoochee River near Holder are shown in figure 38. During
high-flow periods most of the inflow to Lake Rousseau is from the
Withlacoochee River; however during periods of low flow most of the
inflow is from Blue Run.

Waters in Lake Rousseau, Blue Run, and Withlacoochee River are
calcium bicarbonate type. German (1978) showed that specific conductance
for 90 percent of the water samples collected upstream of the lock and
the dam were within the range of 190 to 320 umho/cm at 25°C. Saltwater
from the Gulf of Mexico 1is present in the canal below the lock.

Lamonds and Merritt (1976) computed the following nutrient budget
for Lake Rousseau for 1975:

Nitrogen, Phosphorus,
in tons in tons
Withlacoochee River 285 15
Blue Run 281 22
Rainfall 22 1.2
Total inflow 588 38.2
Total outflow 504 4.8
Excess inflow 84 -3.6

They concluded that the net retention of nitrogen in the lake was probably
due to uptake by the prolific aquatic plant community and that the gain

in phosphorus in the lake may indicate the existence of an unmeasured
gource such as ground-water seepage into the east part of the lake, or
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Figure 38.--Flow-duration curves for Lake Rousseau, Blue Run, and
Withlacoochee River, 1966-76 (from German, 1978).
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more likely, release of phosphorus from the thick layer of organic
debris on the lake bottom. They further indicated that concentrations
of constituents such as toxic metals and pesticides in Lake Rousseau are
low enough that no problems related to these substances exist.

Tsala Apopka Lake.--Tsala Apopka Lake is in eastern Citrus County,
near the Withlacoochee River. The lake is not a continuous expanse of
open water, but a series of shallow, interconnected lakes, ponds, and
marshes. Flow is not channelized sufficiently to permit measuring.
Therefore, an accounting of the surface flow is not feasible.

According to Rutledge (1977) the specific conductance of water in
the lake decreases northward. The 10-year average specific conductance
is 191 umho/cm at 25°C at Floral City, 150 umho/cm at 25°C at Inverness,
and 139 umho/cm at 25°C at Hernando.

Lake Panasoffkee.--Lake Panasoffkee is in Sumter County, east of
the Withlacoochee River. The lake is about 6 miles long, about 1.5
miles wide at its widest point. ind has a surface area of 7.5 miZ. The
drainage basin area is 420 mi4, but because of karstic terrane only 60
mi? contribute surface runoff.

The stage-duration curve presented by Taylor (1977) based on data
collected from 1966 through 1973, after the Wysong Dam was built downstream
of the lake, shows that the 10 percent exceedance altitude is about 4l1.7
feet, the 50 percent exceedance altitude is 40.95 feet, and the 90
percent exceedance altitude is about 40.4 feet.

According to Taylor (1977) an estimate of the annual water balance
is:

Cubic feet per second

Rainfall onto the lake 29
Surface-water inflow 44
Net ground-water inflow 160

Total 233
Surface-water outflow 207
Evaporation from lake 26

Total 233

Taylor (1977) also states that the quality of the lake water does
not exceed standards recommended for public supplies by the National
Academy of Sciences and National Academy of Engineering (1973). The
water is moderately hard and slightly colored from tannins. Dissolved
solids concentrations are less than 200 mg/L, hardness concentrations
less than 12.5 mg/L, and chloride concentrations 10 mg/L or less.
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Lake Ocklawaha.--A study was completed by an Interagency Federal
Task Force and private consultants (Gardner and others, 1972) which
assessed the environmental impacts of continuous flooding on the forest
of the Oklawaha River floodplain. Little hydrologic data were presented
and analyzed.

Lake Kerr.--Lake Kerr is in northeast Marion County. It has a
surface area of about 4 mi? and a drainage area of about 60 mi?. The
lake, which has no surface-water outflow, occuples an irregularly shaped
depression that probably was formed by subsidence of the land surface
resulting from dissolution of limestone below the surface.

An annual water balance analysis for the lake was calculated by
Hughes (1974) for the period 1962-69. Annual rainfall averaged 54
inches while annual lake evaporation was estimated to average about 46
inches. The net ground-water flow was calculated to be 12 inches out of
the lake. Therefore the surface-water inflow required to maintain the
balance was 4 inches per year.

Springs

Springs Record

The study area has several springs whose average discharge exceeds
100 £t3/s. These include: Chassahowitzka, Crystal River, and Homosassa
Springs in Citrus County; Weekiwachee Springs in Hernando County; Fannin
and Manatee Springs in Levy County; and Rainbow, Silver Glen, and Silver
Springs in Marion County.

All known springs in the study area having average discharge greater
than 1 £ft3/s are listed in table 20. Also included are selected water-
quality data and discharges. Locations of these springs and identifying
numbers are shown on the map in figure 39. The data for table 20 were
taken from Rosenau and others (1977).

Twenty~seven of the springs are located along the coast of Citrus
and Hernando Counties; the remaining 19 springs are scattered across
Levy, Marion, Sumter, and eastern Citrus Counties.

Discharge

Two springs in the study area have had maximum discharges which
exceeded 1,000 ft3/s--Silver Spriags with a maximum of 1,290 ft3/s and
Rainbow Springs with a maximum of 1,230 ft3/s. Both are located in
Marion County. Ten springs have had a maximum discharge between 100 and
1,000 ft3/s, two in Citrus County, three in Hernando, three in Levy
County, and two in Marion County.

Continuous data are available for Silver Springs and Rainbow Springs.
The range of discharges for both 1is quite small, 539 to 1,290 ft3/s for
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Silver Springs and 487 to 1,230 ft3/s for Rainbow Springs. Flow duration
dats are listed in table 16 for both springs. For Silver Springs the
difference between the 10 percent exceedance and 90 percent exceedance
values 1s only 350 ft3/s. Por Rainbow Springs the difference is 280
ft3/s. The median discharge for Silver Springs is 790 ft3/s, and for
Rainbov Springs, 700 ft3/s.

Quality

The predominant chemical type of spring waters in the study area is
calcium and magnesium bicarbonate, due to the dissolution process of the
carbonate rocks (limestones and dolomites). Springs of this chemical
type are found in sll the counties (Slack and Rosenau, 1979). Springs
near the coast and St. Johns River are of the sodium chloride type
because of saltwater intrusion or saline residues from earlier invasions
of the sea. Some mixed type springs (spring water which lacks a prev-
alent constituent) are present in coastal Citrus and Hernando Counties
(Slack and Rosenau, 1979).

The water quality of springs in the study area is relatively constant
with respect to time. However, a few saline springs have concentrations
of chloride that fluctuate widely because of the variations in the
mixing of freshwater and saline water that contribute to the springs.

Spring waters are usually free of color and turbidity because of
the filtering and absorbing action of the soil and aquifer materials
that the water passes through. Some springs may have turbid or organic
brown-colored water due to the recharging of the aquifer by turbid,
brown "swamp" water in proximity of the spring. Springs with relatively
high concentrations of dissolved solids may have a whitish, cloudy
appearance, possibly the result of the precipitation of calcium carbonate
from rapid pressure or temperature changes. The bluish appearance of
some springs is characteristic of water in large volumes and is not
necessarily caused by impurities.

Surface-Water Modeling

There have been two studies involving surface-water modeling, one
on estuarine water quality (Seaburn and others, 1979) and one on riverine
waste-assimilative capacity (Lamonds and Merritt, 1976).

The estuarine model was developed for two-dimensional, steady-
state, intertidal conditions to simulate longitudinal and lateral varia-
tions in concentrations of both conservative and nonconservative subsgtances.
The basis of the model is the general equations that express the law of
conservation of mass. Simulated concentrations of substances are averages
over one-half of a mixed tide cycle.
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Time-averaged input data of all types are required because of the
steady-state nature of the model. The model assumes cross-sectional
uniformity of flow and velocity data. The use of average concentration
values in the model for each reach requires water-quality measurements
to be averaged not only in cross section but also along the length of
each reach.

Two estuaries in the study area were modeled, Crystal River and
Homosassa River, both in Citrus County. Constituents simulated were
dissolved oxygen, carbonaceous biochemical oxygen demand, total Kejldahl
nitrogen, and chloride.

The model was calibrated for each estuary, but because of limited
resources and because the study was designed for evaluation purposes,
the calibration parameters were not verified. Sensitivity analyses
involving model parameters, such as dispersion coefficient, decay rates,
photosynthesis, and respiration were made. Caution should be used in
utilizing this model as the model was designed for use with a diurnal tide,
not a mixed tide such as occurs in the Gulf of Mexico adjacent to Citrus
County.

The second study, pertaining to the waste-assimilation capacity of
riverine environments, modeled the downstream reaches of both the
Withlacoochee and Oklawaha Rivers.

The model is based primarily on the Streeter-Phelps oxygen-sag
equation. It is a steady-state model, utilizing a one-dimensional
- system with constant streamflow. The input parameters are constant
) average values for each reach, and include BOD decay rate, background
o BOD, net productivity, reaeration rate, channel width and depth, tempera-
i ture, and velocity of flow.

Two sets of data were used to calibrate the Oklawaha River model
and one data set was used to calibrate the Withlacoochee River model. No
mention is made of verifying the model, even though two data sets were
available for the Oklawaha River. Sensitivity analyses were performed
by calculating the change in dissolved oxygen caused by changes in BOD
concentrations, net productivity, and reaeration rate.

Results of the modeling indicated that in the natural, high-velocity
reaches of the rivers, the factor having the greatest influence on
dissolved oxygen concentration is reaeration. In the slow-moving reaches
of the rivers, such as in the Oklawaha River near Moss Bluff and in
Lakes Ocklawaha and Rousseau, reaeration and productivity are major
factors controlling dissolved oxygen concentration.
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AREAS OF TECHNICAL NEEDS

Water Use

Analysis of Recent Water-Use Data

The accuracy of water-use data has improved in recent years,
reflecting a refinement in the sampling and data collection process.
Therefore, the data presented for 1977 by Leach and Healy (1980) may be
upgraded with more complete and more accurate 1978 and 1979 data currently
being assembled for publication.

Ground-Water Source Delineation

Ground-water sources account for 97 percent of freshwater with-
drawals in the region. Therefore, it would augment the usefulness of
the water-use estimates if ground-water withdrawals were subdivided into
surficial (water table) aquifer and artesian (Floridan) aquifer sources.
This delineation would indicate the dependence on each source of water.

Irrigation Application Rates

Irrigation is a significant use of freshwater in the region. Present
irrigation water-use figures would be more useful if they showed rates
of application by crop type and irrigation method. This would provide
the data needed to evaluvate the effect on water use of crop rotation,
change in total crop acreages, and changes in the type of irrigation
system utilized.

W IR . . ap

Limerock-Mining Water Use

Self-supplied industrial water use, and specifically water use for
limerock mining, has been shown to be singularly the most significant
freshwater use in the Withlacoochee River region. A more detailed regional ;
assessment of this type of water use would improve the accuracy of the :
total freshwater use figures. %

Industrial Water-Use Rates i

Because industrial water use is a major use of freshwater in the
region, it would be beneficial to delineate industrial water use by a
more detailed breakdown of industrial use categories, such as the Standard
Industrial Classification product codes (Florida Chamber of Commerce). Then
water-use rates could be derived for items produced or services rendered.
For instance, water use for food products could be further delineated as
dairy products, or more specifically, as a creamery butter product with
water use presented per pound of butter produced. Water-use figures in
this form would be more usable for predicting the impact of industry
expansion in the region.
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Water Consumption

To fully determine the impact of water withdrawals, the disposition
of the withdrawn water needs to be known. This consists of determining
quantities returned to the source, quantities recharged to another
usable source, and quantities actually consumed. A pilot project could
be developed to estimate these quantities for a specific segment of a
use category. This estimate could then be extrapolated to predict the
disposition of water withdrawn for the total use category.

Ground-water Resources

Hydraulic Characteristics of the Floridan Aquifer

Few transmissivity, storage, and leakance values for the Floridan
aquifer have been documented in the literature. Some effort should be
directed into properly designing, performing, and analyzing multi-well
aquifer tests. These data would be very useful if detailed digital
modeling is attempted for the area.

Evaluation of the Surficial and Secondary Artesian Aquifers

Probably the most needed work concerning the ground-water resources
of the area is an evaluation of the surficial and secondary artesian
aquifers. Needs include: delineation of where the aquifers occur;
description of their lithology; determination of their hydraulic properties
such as transmissivity, storage coefficient, vertical hydraulic conduc-
tivity, and connection with the underlying Floridan aquifer; water-level
fluctuations; and the quality of their waters.

Analysis of Water-Rich Areas

The Withlacoochee River region has several water-rich areas including
Rainbow Springs, Silver Springs, and Tsala Apopka Lake. An appraisal
would be useful concerning the effects of heavy withdrawals, both ground
water and surface water, on these areas. If the relation between withdrawal
and effects on these resources are not linear, then some optimum development
might be determined.

Ef fects of Mining on the Water Resources

Limerock mining uses large amounts of self-supplied water in Hernando
and Sumter Counties (table 7). Little is known about the effects that
mining is having on the ground-water and surface-water resources, and
perhaps most important, on water quality.
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Surface-water Resources

1 Time of Travel

No data were found pertaining to the traveltime of water in the
streams of the Withlacoochee River region. Although discharge measure-
ments have an associated mean velocity, it may not relate to traveltime
because discharge measurements are often made at contracted channel
sections such as bridges. Dye studies can be used to determine travel
times at various frequences of discharge. Results of time-of-travel
studies would allow estimating when accidental or detrimental spills
would appear at various points along the course of a stream. The
results are also needed if water-quality modeling of the streams is to be
done.

Flow Routing

Step-backwater analyses have been made on the lower Withlacoochee
River from the Marion County-Sumter County line downstream to Lake
Rousseau. Flow routing, or flood routing, has not been studied for the
streams of the Withlacoochee River region. Such a study would determine
the effects of flooding and areas of inundation.

Quality Modeling

Only one report on riverine modeling was found (Lamonds and Merritt,
1976). 1t covered the lower Withlacoochee and lower Oklawaha Rivers,
utilizing a dissolved oxygen steady-state model. Modeling the full
courses of the two rivers, especially the Withlacoochee River, would lead
to better understanding of the movement of conservative substances under
flood conditions and the waste-assimilative capacity under base-flow
conditions.

Water-quality Data Pertaining to Public Supplies

Nearly all of the water-quality data collected in the Withlacoochee
River region are of the major-ion type. Little data, if any, have been
] collected concerning pesticides (insecticides and herbicides), phenolic
r compounds, polychlorinated biphenyls, and heavy metals. A program for
analyzing these constituents in the water and the sediments would delineate
the areal extent and concentrations of these compounds.

’ Effects on Surface-Water Resources Due to Ground-Water Pumpage

} Concentrated, heavy pumpage of ground water can affect the surface-
water resources, such as by lowering lake levels, reducing spring discharges,
and reducing streamflow. In many places, such as Silver Springs and

Tsala Apopka Lake, the lakes and springs have economic, recreational,
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and hydrologic connotations. In places of expected large withdrawals,
an analysis of pumping effects on surface water would alert the user to
possible undesirable impacts.

Stage Data for Lakes

Relatively few lakes have data available on stage. Most available
data are either continuous (daily interval) or periodic. Although
continuous records offer the most precise and the largest amount of
data, much meaningful data could be assembled through a program of
maximum and minimum, or range of stage, collection. The program might
consist of establishing gages which record maximum stage and minimum
stage at numerous lakes either in a study area or political area.
Several years of such data collection would be needed before analyses
such as frequency or correlation could be attempted. But the avail-
ability of this type of data would be most valuable.

Relation Between Lake and Aquifer Water Levels

Some work has been completed on the relation, or response, between
lake water levels and aquifer water levels in the State, but none in the
study area. A study of this sort would indicate the connection between
the ground water (artesian and surficial aquifers) and the lake body.
This information would also help to evaluate the effect of large ground-
water withdrawals on lakes.

Quality of Water in Lakes

Little water-quality data other than major ions are available for
lakes. A systematic program of collecting water-quality data relating
to eutrophication and effects of man's activities would provide informa-
tion on the stage of eutrophication of the lakes, and as data are collected
through time, trends or changes in water quality.

Precise Inventory of Lakes

An inventory of lakes has been assembled but the collection of
additional information, such as mean depth, discharge, water-surface
elevation, and water-quality characteristics, as well as descriptions
and photographs would provide data valuable in studies of water quality
and surface water-ground water relations.

Water Quality of Springs

A compilation of springs has been completed that includes their
location, description, discharge, and one or more analyses of water
quality. No attempt has been made to determine the range of concentra-
tions of various constituents. A detailed atudy of the range of water
quality constituents in spring flow would be useful in a study of surface
water-ground water quality relations.
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Discharge of Springs

The discharge of a spring is a function of the gradient of the
potentiometric surface near the spring. Analytical calculations made to
relate spring discharges to the gradient could be used to estimate
spring discharges at ungaged sites. }

SUMMARY

Information on the water resources of the Withlacoochee River
region, the counties of Levy, Marion, Citrus, Sumter, and Hernando, have

been summarized in this report. All known reports on the water resources [
were consulted and are referenced in the bibliography. No new data were
collected, but computer files were searched and their data summarized. [

Daily water use in the Withlacoochee River region averaged 2,005
Mgal/d in 1977. Of this total, 94 percent was saline-surface water used
in thermoelectric power-generation cooling.

Most freshwater withdrawn, 73 percent, is used for industrial and
irrigation purposes. Other uses of freshwater include rural domestic,
public supply, livestock, and thermoelectric power generation.

Hernando County is the largest user of freshwater, 43.4 Mgal/d,
followed by Marion County with 34.2 Mgal/d. The largest per capita user
of freshwater is also Hernando County, using more than 1,300 gallons per
person per day. Second in per capita use is Sumter County with more
than 1,000 gallons per person per day.

, The ground-water system is comprised of up to three different
\ ) aquifers—--the surficial, the secondary artesian occurring within the
' confining beds, and the Floridan.

The surficial aquifer is composed of undifferentiated clastic
deposits of fine-to-coarse quartz sand and varying amounts of clay and
" shell. Its thickness is as much as 300 feet. Little information is
known about the hydraulic characteristics, water levels, or water quality
within the surficial aquifer.

The secondary artesian aquifer has not been documented, but may
exist within the confining bed that separates the surficial and Floridan
aquifers in areas where the bed 1s more than 50 feet thick.

The Floridan aquifer consists mostly of limestones and dolomites
and is as much as 1,500 feet thick in some localities. Transmissivities
have been documented to be as high as 25 million ft2/d. Yields from 12-
inch wells can exceed 2,000 gal/min.

The potentiometric surface of the Floridan aquifer responds to
hydrologic variables such as rainfall and evaporation, hydraulic
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characteristics of the aquifer, and physiographic features. The fluctua-

tion of the surface is small near the coast and ranges up to about 10
feet near Ocala, and up to about 20 feet in southern Hernando County.

The average level of the potentiometric surface has not changed signifi-

cantly in the area since the 1930's when data were first collected.

The quality of water from the Floridan aquifer within the study
area is excellent except near the gulf coast and in northeast Marion
County where salty water is a problem. Iron and hydrogen sulfide are
problems in places but can be solved through proper well design and
aeration of the water.

A summary of wells lists more than 1,000 wells in the five county
area. Included in the listing are location, characteristics, owner
of the well, primary use of the water, and the aquifer tapped by the
well,

A summary of continuous-record streamflow-gaging stations was also
made. The inventory includes 43 stations, some presently discontinued.
Statistics on stage and discharge are part of the inventory.

Monthly mean and flow duration discharges were calculated and
tabulated for all stations in the study area having more than 10 years
of discharge record.

The predominant chemical type for streams in the study area is
calcium and magnesium bicarbonate resulting from the relation between
the water and the carbonate terranes of the Floridan aquifer. Sodium
chloride type water is present along the coastal areas of Levy and
Citrus Counties and along part of the east boundary of Marion County
near the St. Johns River.

Most of the streams in the area have dissolved-solids concentra-
tions of between 100 and 200 mg/L, specific conductance between 250 and
750 ymho/cm, and total nitrogen concentrations of less than 1.2 mg/L.

A summary of 21 lakes having continuous stage data was made. Stage
duration tables for six lakes, those having more than 10 years of data,
show that the range of stage between the 90 and 10 percent exceedance
stages is as great as 4.5 feet and as little as 2.2 feet.

Water-quality data are available for about 50 lakes in the study
area. But only four lakes have five or more analyses for the important
constituents of biochemical oxygen demand, total nitrogen, total phos-
phorus, and total carbon.

Forty-six springs whose average discharge was greater than
1 ft3/s were also recorded. Spring discharge has been gaged for Silver
Springs and Rainbow Springs. The flow-duration data show a difference
between the 10 percent exceedance and 90 percent exceedance values of
only 350 ft3/s for Silver Springs, and only 280 ft3/s for Rainbow Springs.
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The water quality of springs is relatively constant with time.
The predominant chemical type is calcium and magnesium bicarbonate due to
the dissolution of the carbonate rocks.
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